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11IOV LOBD IN TIIK BEGINNINO HAST LAID THI FOUNDATION OF THE F.ARTII. 

FSALM ClI. tS. 



" Let Bi take a Sarreir of tbe principal Fabrick, tie. tlw Terraqnonis 
Glob« ilwlfi a mMl itupeiidoai vork in ever; particular of it, whirh 
doth DO leu afgrandiut iu Maker Ibaa erer; curiona complete work doth 
it* Workman. Let us cut our ejes here and there, let u* nuuack all the 
Globe, tet ai with the greatest accuracf inipect CTerr part thereof, search 
out the inmost secrets ot anj of the creatures, let us eiamine them with 
all our gauge*, measure them with our nicest rules, pry into them wilb 
our niiGnMcopss and moat exquisite instruments, itill we find them to 
bear teatimoa; to their infinite Workman." 
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" Could the bod; ot the whole Earth - - be submitted to the Etami- 
natiOD of our Senses, were it not too big and dripniportionnl for our 
Enquiries, too uu wieldly for the Management of the Fje and Hand, there 
U BO qneslion but it would appear to us as curious and well-cuntrived 
a fratoe as that of an huniaii body. We should see the same Concate- 
nation and Subserriency, the same Necessity and I'sefulness, the same 
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A friend has this day suggested to me, that expressions are used in 
certain parts of this Treatise, which some persons consider as speak- 
ing too confidently respecting Physical Phenomena, as if they could 
not have been otherwise disposed, had such been the will of the 
Creator ; or which seem to imply that His method of proceeding 
under former systems, must of necessity have been the same as those 
which we witness in the growth of living species of Animals and 
Vegetables, and in the laws that now regulate the material World. 
I am not conscious of having used any such expressions, but lest 
I should have inadvertently done so, I gladly take this opportunity 
of stating, that I accord to the fullest extent with such persons 
respecting the Omnipotence of the Creator, and admit with them, 
that had it been his pleasure, all things that exist might have been 
the immediate results of an Almighty Jlat, My only endeavour 
has been to shew, that as far as we may venture to argue on such a 
subject, from the analogies afforded by the organic and inorganic 
parts of the world around us, the proofs of design which we dis- 
cover in the fossil relics of former systems of Creation, differ in no 
respect from those drawn by Paley and all writers on Physico 
Theology, from the structure of living organic bodies, and the other 
actual phenomena of the natural World, in evidence of the Wisdom 
and Power, and Goodness of the Deity. 



OxroiD, 
April 4, 1857. 
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EXPLANATION OF THE PLATES. 

Introductory NoticCy and Description of the Geological 
Phenomena illustrated by Plate L 

Plate !• 

The lower portion of Plate l^is an imaginary section, con- 
atracted to express by the insertion of names and colours, 
the relative positions of the most important classes both 
of nnstratified and stratified rocks, as far as they have yet 
been ascertained. 

The merit of this section is due to the talents of Mr. 
Thomas Webster; it has been enlarged and improved by 
him from an original section, which he has for several 
years exhibited in illustration of his lectures; it was in* 
tended to illustrate a work on Geology, which he is pre* 
paring for the press, and he has liberally permitted me to 
use it likewise in the present work, with some few addi* 
tions and alterations of my own. 

This Section exhibits under one point of view the rela- 
tions of the Granitic and Volcanic rocks to the stratified 
formations, and to one another, more intelligibly than I 
have ever seen expressed elsewhere. The selection and 
arrangement of the animals and plants in the upper part of 
this Plate is exclusively my own ; these have been drawn 
and engraved (tc^ether with a large proportion of the wood- 
cuts) by Mr. J. Fisher, of St Clements, Oxford. 

The section is founded on many series of accurate obser- 
vations, on several lines taken across Europe, between the 
British islands and the Mediterranean Sea. Although no 
single straight line exhibits every formation complete in the 
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2 EXPLANATION OF TLATE I. 

full order of snccession here reprewnted, no fact is iDserted 
for which anthority cannot be found. The near approximatitHi 
of this synoptic rspresentation by Mr. Webster to the facts 
exhibited by an actual section, may be estimated by com- 
paring it with the admirable section across Europe, pub- 
lished by Mr, Conybeare in the Report of the Proceeding! 
of the British Association for the Advancement of Science 
1832, and with his sections of England, in Phillips and 
Conybeare's Geology of England and Wales. 

For facility of reference, I have nnmbered the [mnd- 
pal groaps of stratified rocks represented in the sectioti, 
according to their most usual order of succession; and 
have designated by letters the crystalline or nnstrvtified 
rocks, and the injected masses and dykes, as well as the 
metallic veins, and lines of fracture, producing dislocatioas 
or faults. The crowded condition in which all the Pheno- 
mena represented in this section, are set together, doM 
not admit of the nse of accurate relative proportiaiis 
between the stratified rocks, and the intruded masses, vehi^ 
and dykes by which they are intersected. The adoptton 
of false proportions is, however, unavoidable in these casts, 
because the veins and dykes would be invinble, unless 




EXPLANATION OF PLATE 1. 3 

As it would encumber the section to express DiluviuMj 
wherever it is present, it is introduced in one plax^ only, 
which shews its age to be more recent than the newest of 
the Tertiary strata; it is found also lodged indiscrimi- 
nately upon the surface of rocks of every formation. 

Granite. 

In our early Chapters we have considered the Theory 
which refers unstratified rocks to an igneous Origin, to be 
that which is most consistent with all the known Pheno- 
mena of Geology, and the facts represented in the Section 
BOW before us are more consistent with the Postulates of 
this Hypothesis, than with those of any other that has 
hitherto been proposed. I have, therefore, felt it indispen- 
sable to adopt its language, as affording the only terms by 
which the facts under consideration can be adequately de- 
scribed. 

Assuming that Fire and Water have been the two 
great Agents employed in reducing the surface of the globe 
to its actual condition, we see, in repeated operations of 
theae agents, causes adequate to the production of those 
irregular Elevations and Depressions of the fundamental 
Rocks of the Ghranitic series, which are delineated in the 
lower RegicHi of our Section, as forming the basis of the 
entire Superstructure of stratified Rocks. 

Near the right extremity of this Section, the undulating 
snrfiue of the fundamental Granite (a. 5. a. 6. a. 7. a. 8.) 
is represented as being, for the most part, beneath the level 
of the Sea. 

On the left extremity of the Section (a. 1. a. 2. a. 3.) the 
Oranite is elevated into one of those lofty Alpine ridges, 
which have affected, by their upward movement, the entire 
series of stratified Rocks. 

Corresponding formations of Primary and Transition 
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Strata, are represented ai occurring on each aide oftliia de- 
rated Gianite, which is supposed to have broken tfaim^ 
and to hare carried up with it to their [wesent elermted and 
highly inclined position, strata that were once coDtiaooBi 
and nearly horizontal.* 

The general history of Elevation appears to be, that 
mountain chains of Tarious extent, and Tariooa directkos, 
have been formed at irregular intervals, during the depoat- 
tion of stratified rocks of erery age ; and that Grwiite had, 
in many cases, acquired a state of solidity befive tk« 
period of its elevatioD. 

Within the primary Qntnite, we find other fbtma of Gi^ 
nitic matter, (a. 9.) which appear to hare been intruded in a 
state of fusion, not only into fissures of the older Granite, 
but frequently also into the Primary stratified rocks in con- 
tact with it, and occasionally into strata of the Transition 
and Secondary series, (a. 10, a. 11.) these Granitic injec- 
tions were probably in many cases, cmtemporaoeous with 
the elevation of the rocks they intersect ; they usually aa- 
aume the Ccwdition of Veins, terminating upwarda in anall 
branches ; and vary in dimensions, fiom less than an inch, 
to an indefinite width. The direction of these veins is very 
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A« 10. represents a dyke and protruded mass of Oranite, 
intersecting and overlying stratified rocks of the Primary 
and Transition series. A. 11. represents the rare case of 
Granite intersecting Red Sandstone, Oolite, and Chalk.* 

Sieniie, Porphyry, Serpentine, Greenstone. 9 

Closely allied to Granitic Veins, is a second series of 
irregularly injected rocks, composed of Sienite, Porphyry, 
Serpentine, and Green Stone (b. c. d. e.) which trayerse the 
Primary and Transition formations, and the lower regions 
of the Secondary strata ; not only intersecting them in ra- 
nous directions, but oflen forming also overlying masses, 
in places where these veins have terminated by overflowing 
at the sur&ce, b'. c\ d\ e\) The crystalline rocks of this 
series, present so many modifications of their ingredients, 
that numerous varieties of Sienite, Porphyry, and Green- 
stone occur frequently in the products of Eruptions from a 
single vent. 

The scale of our Section admits not of an accurate repre- 
sentation of the relations between many of these intruded 
rocks, and the strata they intersect ; they are all placed, as 

the representation of the injections of Basaltic and Volcanic matter 
which that portion of the section is intended to illostrate. 

* An example of the rare Phenomenon of Granite intruded into 
the Chalk formation, in the hill of St. Martin, near Pont de la Foa 
in the Pyrenees, is described by M. Dnfrenoy in the Bulletin de la 
Soci^t^ G^logiqne de France, Tom. 3. page 73. 

At Weinbbhla, near Meissen in Saxony, Prof. Weiss has ascer- 
tained the presence of Sienite above strata of Chalk ; and Prof. 
Kauman states, that, near Oberan, Cretaceous rocks are covered by 
Granite, and that near Zscheila and Neiderfehre, the Cretaceoos 
rocks rest horizontally on Granite ; at both these places the Lime- 
stone and Granite are entangled in each other, and irregular por- 
tions and veins of hard Limestone, with green grains and cretaceous 
fossils, are here and there imbedded in the Granite. 

De la Beche. Geoi. Manual. 3rd Edit. p. 286. 
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if tbej bad beeo injected, either at the time of, or after the 
deratioo of all the strata, and had produced bat little 
distoitmiiee in the rocks throogb which they are protmded. 
It should liowever be nnderstood, distiDctly, that some !»• 
jections may have preceded the elevation of Strata to their 
present height, and that numerous and snccessiTe clera- 
tioDB and injections, attended by vanous degrees of frac- 
ture and disturbance, have prevailed in various localitiea 
daring all periods, and throughout all fonnatioos; ftomtfae 
first upraising of the earliest Primary rocks, to ihe most 
recent movements produced by existing Volcanoes. M. 
Elie de Beaumont has discovered probable evidence of no 
less than twelve periods of elevation, affecting the strata of 
Europe. 

Examples of the fractures and disloca^ons attending 
these movements, and prodacing faults, are represented io 
our Section by the lines designated by the letter I. Some tti 
these fractures do not reach to the present surfece, as they 
affected the lower beds at periods anterior to the deposi- 
tion of more recent strata, which cover unconformably the 
summits of the eariier fractnres. (See 1. P. I*. 1^. 1^ P.) 
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relations to Transition and Secondary strata ; f. 6. represents 
an example of an extensive eruption of Basaltic matter, 
over Chalk and Tertiary strata, accompanied by an intru- 
sion of yast irregular masses of the same materials into the 
body of the subjacent Primary and Transition rocks. 

f. 7. re[NPesents strata of columnar Basalt, immediately 
beneath streams of cellular Lava, in regions occupied also 
by craters of extinct Volcanos. f. 8. represents similar 
beds of columnar lava in the vicinity of active Volcanos. 

Trachyte and Lava. 

The fourth and last class of intruded rocks, is that of 
modem volcanic Porphyries, Trachytes,* and Lavas. The 
undeniable igneous origin of rocks of this class forms the 
strongest ground-work of our arguments, in favour of the 
igneous formation of the older unstratified and crystalline 
rocks ; and their varied recent products, around the craters 
of active Volcanos, present graduations of structure, and 
composition, which connect them with the most ancient 
Porphyries, Sienites, and Granites. 

The simplest cases of volcanic action are those of Tra- 
chyte (g. 1.) and of Lava (i. 5.) ejected through apertures 
in Granite ; such cases prove that the source of volcanic 
fires, is wholly unconnected with the pseudo-volcanic re- 
sults of the combustion of coal, bitumen, or sulphur, in 
stratified formations, and is seated deep beneath the Pri- 
mary rocks.f 

* The appellation of Trachyte has been g^Ten to a volcanic Por- 
phyry, nsaally containing Crystals of glassy felspar, and remarkably 
harsh to the touch, (hence its name from rpax^c) ; it does not occnr 
in Britain, bnt abounds in the neighbourhood of almost all extinct 
and active volcanic craters. 

t The occurrence of angular fragments of altered Granite, em- 
bedded in Pillars of columnar Lava, in the valley of Monpezat in the 
Ard^che, shews that these fragments were probably torn off during 
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Crofcrt. 

Our BecUon represents three cases of Volcanic craten ; 
the most simple (i. 5.) risiDg through Granite, or stratified 
rocke, at the bottom of the sea, and accumulating cratera, 
which, like those of Lipari and Stromboli, Sabrina, and 
Graham Islands, are occasionally formed in varions parts 
of the ocean.* The second case is that of TolcaiMM, 
which, like Etna and Vesuvius, are still in action on the 
dry Land, (i. 1. to i. 4.) The third is that of extinct toI- 
canos, like those in Auvergne, (h'. h'.) which, although 
there exist no historical records as to the period of their 
last eruptions, shew by the perfect condition of their cra- 
ters, that they have been formed since the latest of those 
aqueous inundationa, that have affected the Basalts and 
Tertiary strata, through which they have burst forth. 

One great difference between the more ancient Bamltie 
eruptions and those of the Lava and TVachyte of exiatii^ 
Tolcanos, is that the emission of the former, probably taking 
place under the pressure of deep water, was not accompa- 
nied by the formation of any permanent craters. 

In both cases, the fissures through some of which theae 
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the form of Dykes, filled with materials similar to those 
which form the masses that have oyerflowed in the Vici- 
nity of each Dyke.* 

Changes effected by the Igneous Rocks, on the Strata 

in contact with them. 

The peculiar condition of the rocks that form the side 
walls of Granitic Veins and Basaltic Dykes, affords ano- 
ther argument in favour of their igneous origin ; thus 
wherever the early Slate rocks are intersected by Granitic 
Veins (a. 8.) they are usually altered to a state approxima- 
ting to that of fine-grained Mica-Slate, Hornblende- 
Slate. 

The Secondary and Tertiary rocks also, when they are 
intersected by basaltic Dykes, have frequently undergone 
some change ; beds of Shale and Sandstone are indurated, 
and reduced to Jasper; compact Limestone and Chalk are 
converted to crystalUne Marble, and Chalk-flints altered to 
a state like that resulting from heat in an artificial fur- 

ntice.+ 

In all these cases, the Phenomena appear to be through- 
out consistent with the theory of igneous Injection, and to 
be incapable of explanation on any other Hypothesis that 
has been proposed. A summary statement of the probable 
relations of the Granitic and Trappean Rocks to the other 
materials of the Globe, and to one another, may be found 
in De la Beche's Geological Researches, 1st Edit. Pag. 
374, et seq. 



* In many dykes the materials have been variously modified, by 
their mode of cooling, and differ from the masses which overflowed 
the sorface. 

f Examples of this kind occur on die sides of Basaltic Dykes in- 
tersecting Chalk in the County of Antrim, and in the Island of 
Raghlin. See Oeol. Trans. London, O. S. vol. iii. p. 210. pi. 10. 
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BxplanatioH of Letters and Figure* uted in tJke rtferemegt to 
uHttratified and crt/ttatUHt Rocki in Plate \. 
a. Graoite. b. Sienite. c. Porphyry, 

d. Greenstone. e. Serpentine. f. Baaalt, or Trap. 
g. Trachyte. b. Products of Extinct Volcanos. 

i. Prodncts of Active Volcanos. 

8. 1. — a. 3. Mountains of Granite, nisedintolof^ ridges, 

from beneatb Gneiss and PrinuiTy Slates. 
a. 4. Granite inlennized witb Gneias. 
ft. 5. — a. 8. Granite, subjacent to stratified rocks of all 

ages, and intersected by volcanic rocks. 
a. 9. Granite Veins, intersecting Granite, Gneiss, and 

primary Slate. 
a. 10. Granite Vein, intersecting Primary and Tianntion 

rocks, and forming overlying masses at the snriaee. 

a. II. Granite Vein, intersecting Secondary strata, and 

overlying Chalk.* 

b. Dykes of Sienite. • 

b. 1. Overlying masses of Sienite. 

c. Dykes erf Porphyry. 
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f. 8. Basal tiform products of Modem Volcanos. 

g. Trachyte formiiig Dykes. 

g. 1. Trachyte forming overlying Domes. (PuydeDome.) 

h. 1. h. 2. Lava of extinct Volcanos, forming undisturbed 
Cones. (Auvergne.) 

i. — i. 5. Lava, Scoriae, and Craters of active Volcanos. 
(i. 1. — i. 4, Etna. i. — 5. Strf^mboii.) 

k. — ^k. 24; Metalliferous Veins. 

k. 15'. Lateral expansions of Veins into metalliferous 
cavities, called by the Miners Pipe Veins, or Fiatis. 

1. — 1. 7. Faults, or fipctures and dislocations of the strata. 
The continuity of stratified Rocks is always inter- 
rupted, and their level more or less changed on the 
opposite sides of a fault. 

It is unnecessary here to give detailed descriptions of the 
28 divisions of the Stratified formations represented in our 
Section. Their usual Order of Succession and Names are 
expressed in their respective places, and detailed descrip- 
tions of their several characters may be found in all good 
Treatises on Geology. 

The leading Groups of these Formations are united by 
colours, marking their separation from the adjacent groups ; 
and the same colours are repeated, in the headings above 
the figures of Plants and Animals, that characterize the 
several series of Formations, to show the extent of the strata 
over which the Clonic Remains of each Group are re- 
spectively distributed. 

Although the deposits of Peat Bogs, and Calcareous Tufa 
are of too local a nature Iq^ be generally included in the 
series of stratified Rocks, they ar% represented in this Sec- 
tion (Figs. 31, 32), because they sometimes operate locally 
to a considerable extent in adding permanent and solid 
matter to the surface of the Globe. 
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Uit of the VaiBW of the Phntt ami Atumalt^ rtfretodtd 
U PI. \ . lo datole the prevailing Types of VegettMe mmd 
Animal Ufe, during the formation of the thne great 
t ofttratified Roch. 



r. rtetnt. t.foiiil. Ad. B. Atlctpit Brmfta^rt. ' L. 
Aj. Agmuiz. P. P«^ "^ KW. I. 

Remaint in Traniitiof Strata. 



LAND PLANTS. 



1. Araocaria. Norfolk Island Pioe. r. & T. P. 484. 

2. Equisetum. r. &. f. P. 460. 

3. Cftlamites Dodoana. f. (L. PI. 16.) 

4. Asterophillites comosa. f. (L. 108.) 

5. Asterophillites foliosa. f. (L. 25.) 

6. Aspidium. r. Pecopteris. f. 

7. Cyathea glauca, Tree Fem. r. (Ad. B. Hist Veg. 
Fosa. PI. 38.) P. 464. 

8. Osrauoda. r. Neuropteris. f. 
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18. Cestracion Phillippi, Port Jackson Shark, r. (Phil- 

lip.) P. 288.* 
18'. Palatal Tooth of Cestracion Phillippi. r. 

19. Tooth of PsammoduSy from Derbyshire limestone, f. 
19^. Tooth of Orodus, from Mountain limestone, near 

Bristol, f. 

20. Calymene. f ^ 

21. Paradoxus, f. [Trilobites. P. 391. 

22. Asaph us. f. J 

23. Euomphalus. f. 

24. Producta. f. 

25. Spirifer. f. 

26. Actinocrinites. f. (Miller, P. 96.) P. 417. 

27. Platycrinites. f. (Miller, P. 74.)t 

27\ Fucoides circinatus. f. (Ad. B.) From Transition 
sandstone, Sweden. 

28. Caryophyllia. r. & f. 

29. Astrea. r. & f. 

30. Turbinolia. r. & f. 

Remains in Secondary Strata. 

LAND PLANTS. 

31. Pinus. r. & f. 

32. Thuia. r. & f. 

33. Cycas circinalis. r. Cycadites. f. 

34. Cycas revoluta. r. Cycadites. f. 

35. Zamia horrida. r. Zamia. f. 

36. Dracsena. r. Allied to Bucklandia and Clathraria. f. 

37. Arborescent Fern. r. P. 466. 

38. Pteris aquilina. r. Pecopteris. f. 

* This shark is the only known living representatiTe of the ex- 
tinct genus Psammodos. 

t Fig. 27. In most, if not all the species of Platycrinites the 
arms are subdivided; they are not so in this figure, as from its small 
size they could not well be represented. The figure is intended 
to give only a general idea of the subject. 
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39. ScolopeDdrima. r. Tsniopteria in Oolite. Sear- 
borough, f. 

LAND ANIMALS. 

40. DidelphyB. r. Stonesfield slate, 2 small species, f. 

41. Didelphys. r. Cheirotheriuin ? f. P. 265. 

42. PterodactyluB brevirostriB. f. 

43. Pterodoctylus cnwsirostriB. f. 

44. GaviaL r. Allied to Teleosaunu. f. 
46. Iguana, r. Iguanodon. f. 

46. Testudo, Land Tortoise, r. Scales of Tortoises, at 

Stonesfield, 0x00. f. Footsteps of Tortoises, Dum* 
fries, f. 

47. Emys. r. Soleure. f. 

45. Bnpreatis. r. Sloneslield. f. 
49. Libellula. r. Solenhofen. f. 



MARINE ANIMALS, AND PLANTS. 

50. Plesiosannis. f. 

51. Ichthyosaurus, f. 

52. Marine Turtle, r. AtLuneville,ia MuscbelKalk. f. 

P. 266. 
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64. Echinus, r. 8c f. 

65. Apiocrinites. f. 

65\ Fucoides recuirus. f. (Ad. B. Hist Veg. Foss. 
PI. 6. Fig. 2.) 

Remains in Tertiary Strata. 

LAND PLANTS. 

66. Mauritia aculeata. r. (Martius, T. 44.) Palmacites. 
Lamanonis. f. P. 214. 

67. Elaeis guineensis. r. (Martius, T. 56.) Fruits of 

Pinnate Palms, f. P. 515. 

68. Cocos nucifera. r. (Martius, PI. 62.) Fossil Cocoa 

nuty Sheppy, Brussels. P. 515. 

69. Pinus, Pine. r. & f. 

70. Ulmus, Elm. r. & f. 

71. Populus, Poplar, r. 8c f. 

72. Salix, Willow, r. 8c f. 

LAND ANIMALS OF FIRST PERIOD. 

Birds. 

73. Scolopaz, Woodcock, r. 8c f. 

74. Ibis. r. 8c f. 

75. Tringa, Sea Lark. r. 8c f. 

76. Cotumix, Quail, r. 8c f. 

77. Strix, OwL r. 8c f. 

78. Buteoy Buzzard, r. 8c f. 

79. Phalacrocorax^ Cormorant, r. Pelecanus. f. 

Reptiles. 

80. Emysy Fresh water Tortoise, r. 8c f. 

81. Trionyx, Soft Tortoise, r. 8c f. 

82. Crocodilus^ Crocodile, r. 8c f. 

Mammifers. 

83. Vespertilio, Bat. r. 8c f. 

84. Sciurus, Squirrel, r. 8c f. . 

85. Myoxus^ Dormouse, r. 8c f. 
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86. Cutor, Beaver, r. & f. 

87. Oenetta, Genet r. &, f. 

88. Nasua, Coati. r. St f. 

89. Procyon, Racoon, r. & f. 

90. CaniB Vulpes, Fox. r. 8t f. 

91. Canis Lupus, Wo]f. r. &, f. 

92. Didelphys, Oporaum, small, r. & f. 

93. Anoplothenum commune, f. 

94. Anoplothenum gracile. f. 
96. Palsotherium magnum, f. 
96. Palaeotherium minus, f. 



Genera of Shells most 
characteristic of the 
Tertiary Perioda . . 



HABIKE AMIMALS. 

MoUutkt. 
a. PlanorVis. r. 8c f. 
h. Limnsa. r. fc f. 

c. Conus. r. & f. 

d. Bulla, r. 8i f. 

e. Cypraea. r. & f. 

f. Ampullaria. r. & f. 
g. Scalaria. r. & f. 
h. Cerithium. r. & f. 
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Aves 



1 



Ruminantia . 



Rodentia 



1 



Carnivora .... 



\ 



Pachydermata < 



LAND ANIMALS.* 

Birds. 

02. Columba, Pigeon, r. & f. 

03. Alauda, Lark. r. & f. 

04. Corvus, Raven, r. 8c f. 

05. Anas, Duck. r. 8c f. 

Mammifers, 

06. Alces, Elk. r. 8c f. 

07. Elaphus, Stag. r. 8c f. 

08. Bos Urus, Bison, r. 8c f. 

09. Bos Taurus, Ox. r. 8c f. 

0. Lepus, Hare. r. 8c f. 

1. Ursus, Bear. r. 8c f. 

2. Mustela, Weasel, r. 8c f. 

3. Hyasna. r. 8c f. 

4. Felis, Tiger, r. 8c f. 
6. Sus, Hog. r. 8c f. 

6. Equus, Horse, r. 8c f. 

7. Rhinoceros, r. 8c f. 

8. Hippopotamus, r. 8c f. 

9. Elephas. r. Mammoth, f. 



Animal of the present Epochs supposed to have recently 

become extinct. 

120. Didus, Dodo. r. 8c f. 

The bones of the Dodo have been found under lava of 
unknown age in the Isle of France, and in a cavern in the 
Island of Roderigue. See Zoological Journal, 1828, p. 
654. Loudon's Mag. Nat. Hist. Vol. IL p. 442. and Lon- 
don and Edm. Phil. Mag. Dec. 1832. 

* Many of Urn following genera occur both in the tecondy third 
and fourth fornations of the Tertiary series, and also in Caverns, 
Fissnres, and DilaTiom. 

GEOL. II. c 
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Plate 2. V. I. p. 72. 

A. Jaw of Didetphys BncLluidi, (magniSed to tnce 

nat. aize,) in the Collection of W. I. Brodenp, Eiq. 
and described by bim in the Zoological Soami, 
V. III. p. 408, Pi. XI. (Broderip.) 

3. i^ond molar tootli magniBed. 

6. Fifth molar tooth still further magnified. 

B. Fragment of lower Jaw of a email Oidelphyi ina 

Stunesiield, in the Oxford Muaenm, (minified out 
third.) This Jaw has bei« examioed by Coriv. 
and in figured by M. Prevoat. Ano. de Sci. IVat. An. 
1K-2.-J, p. 3.S9, PI. IS. The removal of a part of tke 
bone displiiyst the double roots of the teeth, in thrir 
alreul), and the form of the teeth shews the anion! 
to have been insectivorous. (Original.) 

4. Fourth molar tooth magnified. 
9. Ninth molar toutli magnified. 

C. I. Lower Jaw of Dinotherium gigantenm, (Tapim 

Giganteus, Ciiv.) The length of this Jaw, includi^ 

the Tusk, if nearly four feet. V. I. p. 136. (Kaop.) 

2. l.ower Juw uiid part of upper Jaw of Dinotherium 
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Plate 3. V.I. p. 81. 

Imaginary restoration of four species of Pachydermatay 
found in the Gypsum Quarries of Mont Martre. (Cuvier.) 

Plate 4. V. I. pp. 81, 85. 

Nearly perfect skeletons of the four species of fossil 
animals, whose restored figures are given in the last Plate. 
(Cuvier.) 

Plate 5. V. I. p. 139. 

1. Skeleton of Megatherium, copied from Pander and 

D'Alton's figure of the nearly perfect skeleton of this 
animal, in the Museum at Madrid. 

2. Bones of the Pelvis of Megatherium, discovered by 

Woodbine Parish, Esq. near Buenos Ayres, and 
now placed in the Museum of the Royal College of 
Surgeons, London. The bones of the left hind leg, 
and several of those of the foot, are restored nearly 
to their natural place. (Original.) 

3. Front view of the left Femur. 

4. Front view of the left Tibia and Fibula. 
6. Bones of the foot, imperfectly restored. 

&. Large ungual bone, supposed to be that of a Toe of 

the hind foot. 
6 — 11. Teeth of Megatherium. 

From the near approximation of thig Animal to the living Tapir, 
wo may infer that it was fumighed with a Proboscis, by means of 
which it conveyed to its mouth the Vefi^tables it raked from the bot- 
tom of Lakes and Rivers by its Tusks and Claws. The bifid ungual 
(Kanp. Add. Tab. 11,) discovered with the other remains of 
ly having the remarkable bifurcation which is found in no 
VviBgQnadmpeds, except the Pangolins, seems to have borne a Claw, 
like that of these animals, possessing peculiar advantages for the 
pvpooe of scraping and digging ; and indicating functions, concur- 
rent with those of the Tusks and Scapulas, (see Vol. I. Page 136.) 
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12, 13. Armour, supposed to be that of H^atheriam.* 
14—19. Armour of Dasypus and Cfalamyphorus. 

Plate 6. V. I. p. 148. 

1. Sections of Teeth of M^atherium, illustratii^ the 

relative dispositions of the Ivory, Enamel, and CniaU 
petrosa, or Ccemenlum. (Original. CUfL) 

2. Posterior surface of a caudal vertebra of Megatheriom, 

exhibiting enormous transverse processes. On its 
lower margin are seen the articulating surfaces 
which received the chevron bone ; the superior 
spinous process ia broken off. V. I. p. 151. (Sir 
P. Chantrey. Original.) 

Plate 7. V. I. p. 168. 
Ichthyosaurus platyodon from the Lias at Ljme Rcf;ia, 
discovered by T. Hawkins, Esq. and deposited in the Bri- 
tish Museum, tt^ether with all the other splendid fos»I re- 
mains that are engraved in his memoirs of Ichthyosauri 
and Plesiosauri. This animal, though by no means fiill 
grown, must have measured twenty-four feet in lei^;tli. The 
eitremity of the tail, and left fore paddle, and some lost 
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fragments of the rest of the skeleton, are artificially restored. 
(Hawkins.) 

Plate a V. I. p. 170. 

1. Skeleton of a young Ichthyosaurus communisy in the 
collection of the Geological Society of London, found 
in the Lias at Lyme Regis. (Scharf. Original.) 

2« Ichthyosaurus intermedins, from Lyme Regis, be- 
longing to Sir Astley Cooper. (Scharf. Original.) 

Plate 9. V. L p. 170. 

I and 2. Ichthyosaurus tenuirostris, from the Lias near 
Glastonbury, in the collection of the Rev. D. Wil- 
liams, of Bleadon, near Bristol. The position of the 
ribs is distorted by pressure. (Scharf. OriginaL) 

3. View of the right side of the head of the same animaL 
(Original.) 

Plate 10. V. I. pp. 171, 173. 

1. Head of Ichthyosaurus platyodon, in the British 

Museum, from the Lias at Lyme Regis, copied from 
Sir E. Home's figure in the Phil. Trans. 1814. 

2. Copied from Mr. Conybeare's figure, (in the Geol. 

Trans. Lond. O. S. PI. XL. Fig. 11.) shewing the 
analogies between the bones of the head of Ichthyo- 
saurus, and those which Cuvier has marked by cor- 
responding letters in his figure of the head of the 
Crocodile. 

3. Two of the bony plates in the sclerotic coat of the 

Eye of Ichthyosaurus platyodon. 

4. Circle of bony plates in the Eye of the snowy Owl. 

(Yarrel.) 
6. Circle of similar plates in the Eye of the golden Eagle. 
.(Yarrel.) 
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ti. Front view of bony plates in the Eye of tn Ignuv. 

7. Profile of the some. 

8. Two of the fourteen component Bcales of the sMue. 

f owe these three last figures to the kindness of Mr. AUis 
of York. 

A 1, 2, 3, 4. Petrified portions of the skin of • small 

Ichthyosaurus, from the Lias of Barrow on Soar, 

Leicestershire, presented to the Oxford Museum, by 

the Rev. Robert Gutch, of Segrave. (OrigioaL) 

In Fig. 1 ; a, b, c, d, are portions of ribs, and e, f, g, h, 

are fragments of stemo-costal bones (nat. size). 
The spaces between these bones, are covered with the 
remains of skin ; the Epidermis being represented by a de- 
licate film, and the Hete mucosum by fine threads of white 
Carbonate of Lime; beneath these the Corium, or trae 
skin, is preserved in the state of dark Carbonate of Lime, 
charged with black volatile matter, of a bituminous and 
oily consistence. 

2. Magnified representation of the Epidermis and Rete 
mucosum. The fine superficial lines represoit the 
minute wrinkles of the Epidermis, and the subjacent 
larger decussating lines, the vascular net-work of 
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Plate 11. V. 1. p. 176. 

1. Side View of the head of an Ichthyoaaunu, nwrkiBg 

by corresponding letters, the analogies to Cuvin't 
fignres of the same bones in the bead of the Croco- 
dile. (Conybeare.) 

2. Posterior part of a lower jaw of Ichthyosaurus com- 

munis, in the Oxford Museum. (Conybeare.) 
3—7. Sections presented by the component bones of Fig. 

2 in fractured parts above each section. (Conybeare.) 
8. View of the lower Jaw of IcbthyosauniB seen from 

coditea ; bat >■ tbe homy Bcalei of FULm, uid demisl bones of Cn>> 
codilean snimal* are preierved in tbe israe Liu with the booe* of 
Ichthyosauri, we may infer that if the Utter animal* bnd been fur- 
nished with any tiniilar appendages, these would also haTe been pr»- 
•erred, and long ere tbia discorered, sinoDg tbe niunerau rcmalna 
Ibat bave been so aBaidaouBl]r collected from tbe Urns. They woold 
certaiDly ha*e been found in the caie of tbe individual now before 
us, in which even the Epidermis and vessels of the Ilete Hucoenm 
hkve escaped drslruction. 

Similar black patches of petrified akin nre not nnfrequeiitly found 
attached to the skeletons of Ichthyosauri from Lyme Kegis, but no 
remains of nny other soft parts of Ibe body have yet been noticed. 

The preservation of the skin shewsthatashori interval only elapsed 
between the death of the anim.-il, and its inlermeDt in the madd; ae- 
diment of which the Lias is composed. 

AmoDK living; reptiles, the iJalrachians alTord an exaniple of aa 
order in which the skin is naked, having neither scales nor dermal 

In llie cose of Lizards nnd Crocodiles, the scaly, or booy covering 
pratecl the skin from injury by friction at^ain^t the hard substances 
with which they are liable to come into contac;! upon the land ; but 
to the Ichthyosauri which lived exclusively in the sea, there would 
seem to have been no more need of the protection of scales or 
dermal bones, than to the naked skin of Cetacea. 

In the case of Plesiosauri also, the non-discovery of the remains 
ttt any dermal appendages with the perfect skeletons of animals of 
that genus, leads to a similar inference, (bat tbey too had a naked 
skin. Tbe same negative argument applies to tbe Sying Reptile 
FHBiily of Pterodnclyles. 
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boiWBth, exhibiting the conne of iU over lapping 
bcMMS. (Cooybeare.) 

A. Tootb of a Crocodile, tbewiog the iocipiaDt sliaoq>- 

lioa of the hoUow cooe which foniw its h ie , fion 
the effect of pressure of ■ new tooth lisiiig bencadi. 
(Coaybeare.) 

B. Similar effects shewn in the transverse sectkn of the 

upper and lower jaws of an Ichtbyosanms. (Cnvitf.) 

C. Example of the same kind of absorptioD prodnoed by 

the pressure of a new tootb, on the base of an older 
tooth in the jaw of Ichthyosaurus. (Coaybeaie.) 

Plate 12. Vol. 1. p. 181. 

1. Sternal Arch and Paddles of Ichthyosaurus. See V.I. 

p. 182, Note. (Home.) 

2. Stanial Arch of Omithorhynchos. (Home.) 

3. 4, 5, 6. OccipiUl and Cervical Bones of Ichthyosan- 

rus, from the Lias at Lyme Regis.* {OriginaL) 

* Sir Philip de Malpu Grrjr EK«rtoD bu pointMi oal mbm hc»- 
liAil esttmplM, hitherto unnoticed, in the Atlas and cerrkal Vw- 
tcbnv of Jcbthyowturi, of peculiar mechanical coatritaiicoa lo tuf- 
r^pilnle (In- moveniriils of Itivir CDoroioas heatU. 




EXPLANATION OF PLATB8 12. 13. 26 

A. Hollow conical Vertebne of a fish. (OriginaL) 

B. C. E. Vertebra of lehthyoaauruf. See Note, V. I. 

p. 178. (Home and Conybeare.) 
D. a. g. E. a. g. Spinoua processes^ shewing the peculiar 
articulation of their annular portions, with the Ver- 
tebree, to be adapted to increase the flexibility of the 
spine. See Note, V. I. p. 179. (Home.) 

Plate 13. V. I. p. 190. 
Skeleton of a small Ichthyosaurasy from the Lias at 



Fig. 4, b. Oblique triangular facet on tlie lower mai^ of die 
front of the Atlas ; thia facet articulated with the first sub-yertebral 
wedge, placed between the Atlas and Occiput. 

Between the Atlas and Axis, the two sub -vertebral facets formed a 
triangnlar carity for the reception of a second wedge (Fig. 4. c.) 
and a similar, but smaller cavity received another wedge of the 
same hind, between the Axis and third Vertebra. This third wedge 
gave less support to the head, and admitted of more extensive motion 
dian the second. All these three wedge-shaped bones are seen 
nearly in their natural position in a specimen from Lyme Regis, in 
the collection of Sir P. O. Egerton. 

Pig. 4'. First sub-vertebral wedge, auxiliary to the anterior cavity 
of the Atlas, in completing the articulating socket for the basilar 
process of the Occiput (3. a). 

4. a. Crescent shaped front of the first sub-vertebral wedge. 

4'. b. Head of the same Wedge. 

4'. c. Obtuse apex of the same, articulating with the triangular 
frontal facet of tlie Atlas (4. b.). In young animals this frontal facet 
is nearly smooth and flat; in older animals (3. b'.) it is rugged and 
furrowed. This articulation must have given to the first sub-vertebral 
wedge g^eat power as a stay or prop, to resist the downward pres- 
sure of the head, at the same time facilitating the rotatory move- 
ments of the Occipital bone. 

Fig. 4. c. Second sub-vertebral wedge articulating with the trian- 
gnlar cavity formed by the marginal facets of the Atlas and Axis. 
This second Wedge acted as a strong prop supporting firmly the 
lower portion of the Atlas, and at the same time admitting the small 
amount of motion here required. 

c'. Head of the sub-vertobral wedge (c) strengthetied by a pro- 
jecting boss of solid bone. 
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Lyme R«gi», preteated to tfaa Oxford Hiuenm by VnctHBt 
Cole, enclming within its ribs scalee, and digested bones of 
Fishes, in the state of Coprolite. This coproUtic maam sBaas 
nearly to retaia the form of the stomach of tbe a n i— I , 
c, Coracoid booe. d, Scapula, e, Humems. f, Radiw. 
g,UlnB. (Scharf. Original.) 



Plate 14. V. I. p. 191. 

SkeletoQ of the Trunk, of a saiall Ichthyosaui 



1 the 



Pig. &. Nearly flat articular •arface of (probablj) tha third eer- 
*ical vertebra of Ibe t>roe Ibtkc lodividnal u Fig. 3. Tbw Mriace of 
tbe bone bu oDiy a iinall cylindrical depreMion at it* centre, inatekd 
of the deep, coDicml cup of the more flexible vertebra, C. B. E- 

NcBT ita upper margiu U a wedge-diaped elention (b) and sear 
the inferior margin, a ootch or furrow (a). Thcae aalient and iv- 
enlering portion* articulated with correapondiog deprvaaioii* aad 
pnqectioD* od the lurfacc of the adjat'ent vertebra, and acted aa 
pivot*, admitting a limited amounl of lateral tibralion*, and at iha 
same lime preventing any alip, or dialocation. 

Fig. S. (^unvBve surface of Fig. 6. : the wedge-abaped pnyeclitw 
near ita lower margin (a) muat bave articulated with a correcpoad- 
iog groove or depression on the frotit of the vertebra adjacent to it. 
like Ihat at (Fig. 6. a.) Aa one surface only of theie vertcbrte Iwd 
a conical cavity, the intervertebral aubatance must have funned a 
•ingle cone, ailmilliuK in the neck bul half (be amount of motion, (bat 
Ihe double cones of ititerver(ebral matter allowed (o the dorsal and 
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Oxford Museum, from the Lias at Lyme Ragb, oootaining 
within the ribs, a ooprolitic mass of digested bones, inter- 
spersed with scales of fishes, a, FurcuUu b, Clavicle, c, 
Coracoid bone, d, Scapula, e, Humerus. (Fisher. Ori- 
ginal.) 

Plate 16. V. 1. p, 187. 
The specimens are all of the natural size except where 
the figures denote otherwise. (Original.) 

1 and 2. Intestines of the two most common English 
species of Dog-Fishes, injected with Roman cement. 
The vascular structure, which is still apparent in 
the desiccated membrane, resembles the impressions 
on the surface of many Coprolites. 
3. Coprolite from the Lias at Lyme, exhibiting the spiral 
folding of the plate of digested bone, and impressions 
of the intestinal vessels and folds upon its surface. 
(See Note, V. L p. 194. et seq.) 
3". Magnified scale of Pholidophorus limbatus, embedded 
in the surface of the Coprolite, Fig. 3. This scale 
is one of those that compose the lateral line, by which 
a tube passes to convey mucous, from the head, along 
the body of fishes ; a. is the hook, on the superior 
margin, which is received by a depression on the 
inferior margin of the scale above it, corresponding 
vrith b. ; c. is the serrated edge of the posterior 
margin, perforated at e. for the passage of the mu- 
cous duct; d. is a tube on the interior surface of the 
scale to carry and protect the mucous duct. (See 
note, V. I. p. 191.) 
3". Exterior of the scale 3'. ; the same parts are repre- 
sented by the same letters; the larger portion is 
covered with enamel ; the smaller portion next d. is 
the bony root forming the anterior margin of the 
scale. 
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4. Trmnavene MctioD of uiother Cofmtlits baa Lyne, 
shewing the intaniBl folding* of the pUte, wkfa aee- 
tioBS of BCalM of fitbca embedded in it. 

6. Extuior of ■ spiral CoproUte, from the Chalk Mad, 
near Lewes, shewing folds and Taacular impfeawMS 
analogous to those in No. 3. 

6. LoDgitudinal n^on erf* another Coprolite, &om the 

same Chalh Marl, shewing the spini iMiHwrr in 
which the plate was folded round itself. 

7. Eiterior of another spiral Coprolite, from the Chalk 

at Lewes, shewing vascular impretsioDS on ita snr- 
face, and the transverse fracture of the spiral (aU 
atb. 

In many other figures of Plate 15^ a similar 
abrupt termination of the coiled plate is visible at b. 

8. 9. Two other small species ofspiralCoprolites in chalk; 

these as well as Figs. 5, 6, 7, are probably derived 
from fishes found with them in the chalk, near Lewes. 

10, 11, 12. Coprolites from the Lias at Lyme, exhibiting 
well defined characters of the spiral fold, with vas- 
cular impressions on their surface. 

13. Similar appearances on a Coprolite found by Dr. 
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17. Coprolite from Lyme, containing large scales of Da-* 
pedium politum. 

18. Ck)prolite from the Lias at Lyme, containing undi- 
gested bones of a small Ichthyosaurus. 

Plate 15'. V. L p. 200. 

Cololite, or petrified intestines of a fossil fish from Solen- 
hofen. (Goldfuss.) 

Plate 16. V. L p. 202. 

1. Conjectural Restoration of the Skeleton of Plesio- 

saurus dolichodeirus. (Conybeare.) 

2. Skeleton of Plesiosaunis dolichodeirus, in the British 

Museum, from the Lias at Lyme Regis. (Scharf. 
Original.) 

Plate 17. V. I. p. 203. 

A nearly entire and unique skeleton of Plesiosaunis 
dolichodeirus, 5 feet 7 inches long, from the Lias of 
Street, near Olastonbury. This skeleton forms part of the 
splendid series of fossil Saurians, purchased for the British 
Museum, from T. Hawkins, Esq. in 1834. See V. 1. p. 208, 
and Note. (Hawkins.) 

Plate 18. V. I. p. 206, Note. 

1. Under jaw of Plesiosaunis dolichodeirus, forming 

part of the series last mentioned. (Original.) 

2. Head of the Plesiosaunis, figured in PL 16. Fig. 2. 

seen from beneath. (Original.) 

3. Ventral portion of the ribs of the Plesiosaunis, figured 

in PL 17. See V. L p. 208. (Original.) 
a. c Central bones forming the crown of the stcmo-costal 
arch. b. triple series of intermediate bones between 
the central bones, a. c. and the true ribs, d. d. e. e. 
lower extremity of coracoid bones. 
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Plate 19. V. I. p. 205. 
Fig. 1. A beautifdl speciineD of Plesionunu macrocc- 
phalos hitherto undescribed, found in the Liu mail 
at Lyme Regit by Miss Aoaing, and now in the 
collection of Lord Cole. (OriginaL) 
On oompariog this figure with those of P. Dolichodeinu 
at PL 16, 17. the following difleieoces are obrioo*: 

1. The head is very much larger and longer, boi^ 
Dcariy one half the length of the neck. 

3. The vertebra of the neck are thicker and atroi^er in 
proportion to the greater weight they had to sustain. 

3. The batchet-shaped bones differ in form and size, «■ 
may be seen by comparing them with those of P. dolicbo- 
deinis. PI. 19. Fig. 2. and PI. 17. 

4. The bones of the arm and thigh are sh<»ter and 
stronger than in P. Dolichodeinis, and coTiesptMiding dif- 
ferences may be traced throughout the smaller bones of the 
Paddles; the general adjustment of all the proportions 
beii^ calculated to produce greater strength in the P. Ma- 
crocephalus, than in the more slender limbs of P. Dolicho- 
deinis. 
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Plate 20. V. I. p. 215. 
Head of the Mosasauras, or Great Animal of Maeatncbt. 
(Cavier.) 

Plate 21. V. I. p. 221. 
PterodactyluB longirostris in the lithographic slate of 
Aichstedt. (Cuvier and GoldfuBs.) 

In this Plate, and Plate 22, the same letters and figures 
designate the corresponding Bones in the different Animals 
to which they are affixed ; they are copied chiefly frtHn the 
figures and Explanations of Dr. Goldfoss, in hia Bdtrage 
zur Kenntniss verschiedener Reptilien der Vorwelt. 
r. Cavitas narium. 
A. Cavitas intennedia. 
e. Orhita. 

a. Maxilla superior. 

b. Vel OB nasi vel inter-maxillare ? 

c. Operculum uasale. 

d. Aut OS frantis anterius vel oasale ? 

e. Ob frootis proprium. 

f. Os parietale. 

g. Os petrosum. 

U. Pars basilaris oBsis occipitis. 
h. Pars lateralis. 

i. Os tympanicum b. quadratum. 
k. Ob frontis poeterius. 

I. Os mastoideum. 
m. Os zygomaticum. 
n. Aut o« lacrymale vel superciliare ? 

o. Anonliu oilaitalis. 

P. Corpus ooais spbenoidei. 

p. Processus tiansTersus ossis spbenoidei. 

q. Os pterygoideum. 
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r. Os transTcrsum. 
B. Oi palatiQum. 

t. ProcessuB palatinus maxillee euperiorU. 
T. Pars angularis inferior maxillae iorerioriB. 
w. Pars angularis superior. 
X. Pare condyloid ea. 

y. Pars complenientaria, Cuv. (coronalis, auctor.) 
z. Os hyoideum. 

1. AUaa. 

II. Epistropheus. 
Ill— VII. Vertebra colli. 
VIII_XXII. VertebrjE dorsi. 
XXIII. XXIV. Vertebrffi lumborum. 
XXV. XXVI. Os sacrum. 

XXVII. Ossa coccygca. 
XXVIIl. Sternum. 
I— 15. Costffi. 

16. Scapula. 

17. Os coracoideum. 

18. Ilium. 

19. Os pubis. 

20. Og ischium. 
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39—43. Ph. digiti annularis. 
44 — 47. Ph. digiti auricularis. 

48. Femur. 

49. Tibia. 

50. Fibula. 

51. Tarsus. 
52—56. Metatarsus. 

57, 58. Phalanges digiti primi. 

59 — 61. Ph. d. secundi. 

62—65. Ph. d. tertii. 

66—70. Ph. d. quarti. 

71—74. Ph. d. quinti. 

i Impressions of the membrane of the wing ? * 

Plate 22. V. I. p. 221. 

A. Restoration of the Skeleton of Pterodactylus cras- 

sirostris. (Goldfuss.) 

B. Fore-foot of a Lizard. (Cuvier.) 

C. Restoration of the right fore-foot, or right hand of 

Pterodactylus crassirostris. (Qoldfuss.) 

D. The right fore-foot, or hand of P. longirostris. (Cu- 

vier and Soemmerring.) 

E. The Fore-foot of P. macronyx. (Bucklandy Geol. 

Trans. Lond. 2d Ser. Vol. 3. PI. 27.) 

F. The Hind-foot of a Lizard. (Cuvier, Oss. Foss. Vol. 

V. Pt. IL PI. XVII.) 
O. Right foot of P. crassirostris, as conjecturally re- 

* Professor Agassiz considers that the Ck>rrugation8 on the surface* 
of die Stone (^), which Dr. Goldfass supposed to be the impressions 
of Hairs, or Feadien, are only casts of the minute foldings of the 
costracted membrane of the wing. It is probable that Pterodactyles 
iMd a naked skin, like the Ichthyosaurus ; (See PL 10. A.) because 
the weight of scales would have encumbered their movements in 
die air. 

GBOL. II. 1) 
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■tored by Dr. GoldfoM. Ko antbority far Hut Mcm 

to be afforded by the fouil Bpecunen N. 
H. Right foot P. loDgirostris. (Cnner.) 
I. Foot of P. macronyx. (BuckUnd.) 
K. Hind foot of a Bat 
L. Skeleton of Draco Tolana. (Canu. Comp. An^ P. 

370.) shewing the elongated bones, or falae liU, 

which support the membranous expansion of its 

Parachute. 
M. Skeleton of a Bat (Cheselden.) 
N. Skeleton of P. crassirostris, in tbe Huaeum at Bonn, 

in Solenhofen slate. (GoldfoM.) 
O. Skeleton of P. breTirostiia, from near Aidutad^ ia 

the same slate. (Ooldfuaa.) 
P. Imaginary reatoratioo of Pterodaetyles, with a co- 

temporary Libellula, end Cycadites. 

Plate 23. V. I. p. 234. 
Fig. r. Anterior extremity of the right jaw of Mcga- 

losauruB, from the Stonesfield slate, Oxon. (Bnck- 

land.) 
Fig. 3". Outside new of the same, exhibitii^ near the 
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nearly to the bottom of the Jaw. Scale two thirds. 
(Buckland.) 
Fig. 4. Transverse section of the tooth (Fig. 2.) shewing 
the manner in which the back and sides are en- 
largedy and rounded in order to give strength, and 
the front brought to a strong and thin cutting edge 
atiy. (Buckland.) 

Plate 24. V. I. p. 240. 

Fossil Teeth and bony nasal horn of Igoanodon ; and 
lower Jaw and Teeth of Iguana. (Mantell and Original.) 

In Mr. Manteirs collection there is a perfect thigh bone 
of this animal, 3 feet 8 inches long, and 35 inches in cir- 
cumference at its largest and lower extremity. 

Plate 25. V. I. p. 249. 

Fig. 1. Fossil Crocodilean found at Saltwick near 
Whitby, eighteen feet long, and preserved in the 
Museum of that town. This figure is copied from 
Plate XVI. of Bird and Young's Geol. Survey of 
the Yorkshire coast. As this appears to be the 
same species with that engraved in the Phil. Trans. 
1768, Vol. 60. Pt. 2. Tab. 22. and Tab. 30, and 
presented to the Royal Society by Captain Chap* 
man, Mr. Konig has applied to it the name of 
Teleosaurus Chapmanni. 

Fig. 2. Another head of Teleosaurus Chapmanni, also in 
the Museum at Whitby, and from the Lias of that 
neighbourhood. (Original.) 

Fig. 3. Head of a third Individual of the same species 
from the same locality, placed in 1834, in the British 
Museum, shewing the outside of the lower Jaw. 
(Young and Bird.) 
• 4. View of the inside of a lowef Jaw of the same 
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■pecies, io the Oxford MoMum, froB the Gnat 
Oolite, at Enitow, near WoodMock, Oxon. (Oii- 
ginal.) 

Plate 26'. V. I. p^ 251. 
Fig. 1. HewlofaCrocodileroandinl831,byE.SpeDcer, 

Esq. in the Londoa Clay, of the I^ of Sheppy. 

See V. I. p. 261. (Original.) 
F^. 2. Extremity of the upper and lower Jaw of Teleo- 

•auriit in the Oxford Kliueuoi, from the Gmt 

Oolite at Stoneafield, Oxod. See V. 1. p. 252. 

(Original.) 
Fig. 3. Anterior extremity of the upper Jaw of Steaeo- 

sauruB, in the Museum of Geneva, from Hane; 

the same apeciea occurs in the Kimmeridge Clay 

of Shotover hUl, near Oxford. See V. I. p. 251. 

(De la Beche.) 
Fig. 4. Foasil Turtle, frum the slate of Claris. See V. I. 

p. 267. (Cuvier.) 

Plate 26. V. I. p. 259. 
FoMil Footsteps indicating the Traclu of ancient ant- 
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in the same straight line. The footsteps d. e. f. form 
part of another track of the same kind. Some of 
the large toes of the Chirotherium, and also of the 
smaller species, have left distinct impressions of 
nails : g. h. i. k. I. m. n. o. p. q. form the track of 
an animal of another species, probably a Tortoise, 
crossing the same slab, in a different direction. 

The irregular cylindrical concretions that intei^ 
sect each other on the surface of this slab, appear 
to have been formed in cracks, caused by the con- 
traction of a thin bed of green marl, interposed 
between two deposits of Sandstone. See note, V. I. 
p. 266. 
Fig. 2. One of the impressions of the hind feet of Chiro- 
therium, on the slab Fig. 1 ; half nat. size. (Sickler.) 
Fig. 3. One of the footsteps in the track of the smaller 

animal, upon this slab ; nat. size. (Sickler.) 
M. Link has made out the footsteps of four species of 
animals in the Hildburghausen sandstone ; and it has been 
conjectured that some of these have been derived from 
gigantic Batrachians. 

Plate 26". V. I. p. 266. 

Impression of the hind foot of Chirotherium, selected 
from a well preserved Track upon a slab of sandstone from 
Hildburghausen, in the British Museum. (OriginaL) 

Plate 26"'. V. I. p. 266. 

Footsteps of a small web-footed animal, probably croco- 
dilean, drawn from a Cast of impressions on Sandstone, 
found near Hildburghausen. (Original.) 

The Sandstones in which all these fossil footsteps have 
been discovered in Germany and Scotland, appear to be 
referrible to the same division of the secondary strata. 
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which IJM in the luiddle Kgtoo of that ki^ and widely 
•steaded aeries of SaiMlctoiies, and CcngknKntea, Lime- 
■tonea, and Maris, iriiich Eogtwh Geokignta Invc amaOy 
designated by tlie eoounoii appeUation of the .SJine ni 
Samdttome Qroap, inclndiBg all the strata that are inter- 
posed between the Coal fbimatiao, and the Lias. 

M. Bnngniart, in bis TerrcM de fEeont Jm Gtobt, 
1KZ9, has applied to this middle dinsioa the ray appro- 
priate name of Terraim Paeiiim, from dw Greek ma^), 
a term eqoiTalent to the names Banter Sawbtcio, and 
Gr^ bigarre, which it beats in Germany and Fmnce; and 
indicating the same strata which, in Ei^land, we call the 
new Red Sandstone. (See Plate 1. Section No. 17.) 

Mr. Conybeare, in bis Report on Geology to the foitiib 
Aawwiaticn at Oxford, 1S32 (Page 379, and P. 400^ Note)» 
has proposed to extend the term Paaiitic to the anliR 
Group of strata between the Coal formatioa aad the Lias ; 
including the fire fwrnations designated in oar tffftiiHi 
(PL 1, No. 16, 16^ 17, 18, 19). by the names of Now Bed 
Conglomerate, Magnesian Lamestone, Variegated Saad- 
stone. Shell Limestone, and Variegated Mari. Some earn- 
moo sppellative for all these formations has been loog a 
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Plate 26'. 

Ornithichnites, or foot-marks of several extinct species 
of birds, found in the New Red sandstone of the Valley of 
the Connecticut* (Hitchcock.) 

* In the American Journal of Science and Arts, Jannary, 1836. 
V. XXIX. No. 2. Professor Hitchcock has published a most inte- 
resting account of his recent discoTery of OmitkiekmUi, or fool- 
Barks of birds in the New Red sandstone of the Tslley of the Con* 
Becticut These tracks haye been found at rarious depths beneath 
the actual surface, in quarries of laminated flag stones, at Htc places 
near the banks of this river, within a distance of thirty miles. The 
sandstone ib inclined from d", to 90", and the Tracks appear to have 
been made on it before the strata received their inclination. Seven 
of these tracks occnr in three or four quarries within the space of a 
lew rods square; they are so distinct, that he considers them to 
have been made by as many different species, if not genera, of birds. 
(See PL 96*, Figs. 1—14.) 

The footsteps appear in regular succession, on the continuous 
track of an animal in the act of walking or running, with the right 
and left foot always in their relative places. 

The distance of the intervals between eacb footstep on ^e same 
trmA is oocssionaMy varied, but to no greater amount than may be 
explained by die Bird having altered its pace. Many tracks of dif- 
ferent individuals and different species are often found crossing one 
another ; they are sometimes crowded like impressions of feet on die 
muddy shores of a stream, or pond, where Ducks and Oeese resort. 
(See PI. 20^. Figs. 12. 13. 14.) 

None of the footsteps appear to be those of Web-footed Birds ; 
they most nearly resemble those of Oralhe, (Waders) or birds whose 
habits resemble those of Oralhe. The impressions of Aree toes are 
usually distinct, except in a few instances ; that of the fourth or 
hind toe is mostiy wanting, as in the footsteps of modem Orallss. 

The most remarkable among these footsteps, are those of a gigan- 
tie bird, twice the sise of an Ostrich, whoso foot measured fifteen 
laches in length, exclusive of the largest claw, which measured two 
kmhes. All the three toes were broad and thick. (PI. 90*. Fig. I . 
■sd PI. 26^ Fig. 1 .) These largest footsteps have as yet been found 
in one quarry only, at Mount Tom near Northampton ; here, four 
■early parallel tracks of this kind were discovered, and in one of 
them six footsteps appeared in reg^ular succession, at the distance of 
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The Touil tracks on this Plate are all neariy on the nnc 
scale: viz. one-twenty-fourth. The recent footstep* are oo 
m iaxger scale. 

foor feci from one anotlwr. In other* the dbUace vuied fnm temi 
to six ftet ; the Utter wh probably tba longMt step of tUt giRUtk 
bird wfaQfl rnanitig. 

Next in siie to these are the footiWps of snothet f oraw— Urd 
(PL S0>. Fig. 4.) hs*iiig three toes of s more slesder cbsncter, me*- 
suing rrotn tttaeo to sixteen inches losg, exclssin of s fwsrtshls 
sppendsge sxtendiiig backwards from the heel eight or niMe iadHS, 
and apparently intended, like a mow shoe, to snslain tba wci^ «f 
a hesTy animal walking on a soft botlom. (See PI. 36^ Fig. 3.) The 
impressions of thii appendage resemble those of wiry festhera, or 
coaraa bristles, which leem to have sunk ioto tbe mad Bad sssd 
nearly an iacb deep ; the toes had aank mncb deeper, and i n s ai 
their impreasions the mud waa raised inio s ridge sereral incfcaa high, 
like thai around the track of an Elephant in Clay. The leagth of 
the step of &i» Bird appears to hsre been sometimes six feet. Oa 
the other tracks the itepi are ahorter, and the smallesl isBpre«iaa 
indicates a foot bat one inch long, with a step of frosa Af«e Is fire 
inches. (PI. 36\ 3. 3. 5-14.) 

In every track the length of the step increases with the aiae of Ae 
foot, and ia much longer in proportion than the steps of any csistiig 
species of birds ; hence it ia inferred thai these sncieBt birds haA m 
greater length of leg than even modem Gnlls. The ateps at Jbar 
feet asunder probably indicate a leg of six feet long. 

In the African Ostrich, which weighs lOMhs, and is » 
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Fig. 1. Ornithichnites giganteus. Many tracks of this 
species occur at Mount Tom, near Northampton, 

U.S. 
Fig. 2. O. tuberosus. Portions of three tracks, and a 

single footstep of a fourth appear on the same slab. 

The two longest of them are in opposite directions. 
Fig. 3. O. tuberosus, on a slab in front of the Court 

House in Northampton, from Mount Tom. 
Fig. 4. O. ingens, from a quarry called the Horse Race, 

near Gill. The appendage to the heel is not dis- 
tinct in this track. 
Fig. 5. O. diversus, on a flag-stone near the first church 

door at Northampton, U. S. 
Fig. 6. O. di versus. We have here three rows of tracks 

and a single footstep, from the Horse Race Quarry. 

These tracks shew no marks of any appendage to 

the heel. 
Fig. 7. O. diversus; found near South Hadley, U.S. 
Fig. 8. O. diversus ; curvilinear track from the Horse 

Race Quarry. 
Fig. 9. O. diversus. Two parallel tracks from the Horse 

Race Quarry. 
Fig. 10. O. diversus ; nearly parallel tracks of two birds, 

with an appendage behind each foot; from the 

quarries at Montague, U. S. 
Fig. 11. O. minimus; common at the Horse Race 

Quarry; similar impressions of the feet of small 

birds vary from half an inch to an inch and half 

in length. 
Figs. 12. 13. 14. O. diversus; from the Horse Race 

Quarry. Tracks of different individuals of different 

species, and different sizes cross one another con- 
fusedly in these three slabs. 
Fig. 15. Recent track of probably a Snipe. 
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F^. 16. Recent track ofa Pt»4M!ii. 
Fig. 17. BecoittnekofBdamatiebai. 

Plate 39. 
F^. 1. OrnitbicIinilM gigurteos. Ilae aatwal cm! hen 

figured repmeofei the fiDfin mad aixe of the txit, mai 

put of tbe cUws. (liitcbcoek.) 
Fig. 2. Omithicbnites diTcrsuB; with bnpnMioiu of 

th« appcodsge to the hed, drawn from r plutier 

mould MQt by Prof. Hitchcock to the Oeoi. Soc. of 

LoodoD. (Origioal.) 
Fig. 3. Tnck of a amall animal on Oolitic abte near 

Bath. See Journal of Ro^l Institntioa of London, 

1831, p. 538, PI. 5. (Ponlett Scrope.)* 

Plats 27. V. I. p. 269. 
Figs. 1—8. Tubercles and Scales, illustnting the roar 
new Orders of Rshes, established by Professor 
Agassix. (Agassis.) 

■ Mt. Povlea Scrope has prearaled la A* GeoL Boc^of Lwlw 

a serict «f Slab* irlccUd ftom (he tile qurrie* worked in the Forest 
Marhle bt-dj of the Oolite fornntioii nemr Bradford and BaA. The 
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Fig. 8. a. Tube on the under surface of a scale for the 
passage of the mucous duct. See V. I. Note, p. 
191, lj92. (Agassiz.) 
Fig. 9. Anterior extremity of the lower jaw of Holop- 
tychus Hibbertiy from the Lime stone of Burdie 
house, near Edinburgh. See Note, V. I. p. 275. 
The rugged surface of this bone is very remarkable. 
(Hibbert.) 
Fig. 9. Small teeth of Holoptychus Hibberti, fluted 
externally towards their base, and having a hollow 
cone within. (Hibbert.) 
Fig. 9^". A small tooth magnified. (Hibbert) 
Fig. 10. One of the larger teeth in the Jaw of Holop- 
tychus Hibberti, deeply fluted at the base, and hav- 
ing a hollow cone within. None of these teeth have 
sockets, but they adhere by a bony attachment to 
the jaw. (Hibbert.) 
Fig. 11. Tooth of Holoptychus Hibberti. (Hibbert.) 
Fig. 12. Tooth of Meg^hthys Hibberti.* (Hibbert.) 
Figs. 13, 14. Teeth of Holoptychus Hibberti. (Hib- 
bert) 
Figs. 11. 12. 13. 14. are from Burdie house. 

* Since the discovery of Megalichthys, which we have quoted in 
V. I. p. 270, Mr. W. Anitioe, of Madeley, has found two jaws and 
punctate scales of the same species, in nodules of Iron stone from 
the Coal field of Coalhrook Dale ; he has also found Ichthyodoru- 
lites, bones of fishes, and Coprolites, forming the nuclei of other 
balls of the same Iroa stone. 

Mr. Morchison has still more recently (1836) discovered remaias 
of the Megalichthys, Holoptychus, and Coprolites, with several 
species of UniOa in the Wolverhampton Coal field. These great 
Saaroid fisbet, whiqh were first reoogniaed at Edinburgh, in Sept. 
1834. have also been detected in the English Coal fields of New- 
castle on Tyne, Leeds, and Newcastle under I^e. 
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Pl»tb27'. V.I. p. 274. 

Fig. I. Lepidoateufl osseuB, or bony Pike of North Ame- 
rica. (AgaMiz. Vol. 2. Tab. A.) 

Fig. 2. PortioD of the lower Jaw of Lepidoetena oaaevs, 
shewing the occun«nce of a row of larger eonicd 
hollow teeth, fluted externally, between two rows of 
smaller Teeth. (Original.) 

2. a. Longitudinal section of a lai|^ Toothy shewing the 
intenud hollow cone. (OriginaL) 

2. b. Transveree section of a lai^ Tooth. (OriginaL) 

Fig. 3. Transverse section of the Jaw. fig. 2l (OriginaL) 

Fig. 4. Fragment of a small upper Jaw of Megalichthys 
Hibberti, from Bardie house, shewing a dispoaitioo 
of lai^ and small teeth, umilar to that in fig. 2. 
(Hibbert.) 

4. a. b. Transverse section of the larger teeth. 

4. c. Longitudinal section of a lat^ Tooth.* 

4. d. Punctate scale of Megalichthys. 

Pig. 6. Aspidorhynchus : a fossil Sanroid fish frooi the 
Lime stone of Solenhofen. ( Agassiz, VoL I. Tab. F.) 
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Plate 27 «. V.I. p. 281. 

Fig. L Fossil fish of the genus Microdon, in the family 
Pycnodonts. (Agassiz, Vol. I. Tab. G. fig. 3.) 

Fig. 2. Os Vomer of Oyrodus mnbilicatus, from the 
Great Oolite of Durrheim, in Baden. (Agassiz.) 

Fig. 3. Os Vomer of Pycnodus trigonus, from Stones- 
field, Oxon. (Original.) 

Plate 27*. V. I. p. 287, Note. 

A. Teeth of a recent Shark, allied to fossil species. 
Fig. 1. Anterior and Palatal Teeth of the Port Jackson 

Shark, (Cestracion Phillippi.) (Phillip.) 

Fig. 2. Anterior cutting teeth of Port Jackson Shark, in 
the College of Surgeons, London. (Owen.) 

Fig. 3. Flat tessellated tooth of the same. Nat size. 
a. Outer articular facet, shewing the tubular struc- 
ture of the bony base. b. Punctate surface of the 
superficial enamel. (Owen.) 

Fig. 4. Mesial, and inner articular facet of another large 
tooth of the same. a. Upper concave margin thinly 
covered with enamel, b. Lower bony margin without 
enamel, a'. b\ Bony base of the tooth exposed by 
removal of the Enamel. The surface is areolar, 
from the bending and blending together of the bony 
tubes, c. d. Fractured edge of the marginal and 
superficial enamel. (Owen.) 

Fig. 6. Another anterior cutting tooth, a. Smooth ena- 
melled point. 6. Minutely rugous and tuburculated 
base. In some of the cutting teeth both sides of the 
base are rugous. (Owen.) 

B. Various forms of fossil Teeth, in the three sub-fami- 

lies of Sharks. (B. 1. to B. 13. Agassiz.) 
Figs. 1 — ^. Teeth of fossil Sharks in the sub-family of 
Cestracionts. See V. L p. 287. 
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Fig. 1. Pmnmodua, froin MounUio hmtHUtae, BiiaUiL 

Fig. 2. Orodos, rrom the aame. 

Fig. 3. AcrodiM, from th« 1mm, Lyme Regit. 

Fig. 4. Ptycbodue, (upper surface) from the Chalk. 

Fig. 6. Side View of 6g. 4. 

Figs. 6—10. Teeth of eitinct fosul Shaika in the ssb- 
fomily of Hybodonts ; io this bmily the emmd is 
plicated on both sides of the teeth. See V. I. p. 288, 
Note. 

Fig. 6. Side riew of tooth of Onchiu, from the Lias at 
Lyme Regis. 

Fig. 7. Front view of the same. 

Fig*. 8.9.10. Teeth of Hybodoot*, from the Oolitic stale 
of Stonesfield, Ozon. 

Figs. 11. 12. 13. Fossil Teeth of tme Shaika in the 
Squaloid diriaion of that family, having the Eaamel 
tmooth on the outer aide. From the Chalk and 
London clay. Sea V. 1. p. 289, Note. 

Fig. 14. Paktal teeth of Myliobatea striataa, from the 
Loodon cUy of Barton cliff, Hmnta. SeeV.Lp.291. 
Much of the enamel is worn away by uae» as fre- 
quently happens in the tongue and palatal bones of 
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A double row of similar hooka occurs oo the first 

dorsal ray of the Barbel, (Barbus Vulgaris.) And 

on the anterior ray both of the dorsal and anal fins 

of the Carp, (Cyprinus Carpio.) 

Fig. 4. Transverse section of fig. 3, at «.♦ (De la Beche.) 

Plate 27-. V, I. p. 288. 

Fig. 1. Portion of the palatal teeth of Acrodus nobilis, 
resembling a cluster of contracted Leeches* These 
teeth are in their natural place, adhering to the 
curved granular bone of the palate, which is well 
preserved, and impregnated with Carbonate of lime. 
(Miss S. C. Burgon. Original.) 

Fig. 2. Continuation of the three rows of teeth on the 
reverse of fig. 1. Scale one half. (Original.) 

Fig. 3. One of the largest teeth on the centre row, 
having the upper part of the Enamel worn away by 
friction. Nat size. (Original.) 

Fig. 4. Magnified view of the minute tubercles of Enamel 
which grew upon the skin ; the decay of the skin 

* In the Load, and Edin. Phil. Mag. Jan. 1836, the author has 
published a notice of his recent discovery of the jaws of four extinct 
species of fossil fishes of the genus Chimaera, a genus hitherto un- 
known in a fossil state. The only known species (C. monstrosa) 
approximates most nearly to the family of Sharks ; and is found 
porsning Herrings and other migratory fishes. The Chimera is one 
of the most remarkable among living fishes, as a link in the family of 
CAcmdroptnyffiant; and the discorery of a similar link, in the geo- 
logical epochs of the Oolitic and Cretaceous formations, shews that 
the duration of this curious genus has extended through a greater 
range of geological epochs, than that of any other genus of fishes yet 
ascertained by Professor Agassiz, and leads to important considera- 
tions in Physiology. 

The Chimasra partakes of one remarkable character with the Ces- 
traeion Phillippi, whereby this species alone, among liring Sharks, 
is connected with the extinct forms of that family, in having the first 
ray of the dorsal fin enlarged into a strong bony spine armed with 
sharp hooks, like the lektkffodarulite of the earliest fossil Sharks. 



mm 
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hu bronght doatera of these taberdea into cootiet 
with the booe in wTcnl parti at 6^. 1. (OriginaL) 
Fig. 5. Magnified view of ■imiUr miaate tooth-like tn- 
berclea of Enamel, fonning the Shagraen oo the 
akin of the bead of the recent Sqiutina mngeliu. 
See V. I. p. 269. Note. (OriginaL) 

Plate 27'. V. I. pp. 286 &. 289. 
Beautiful clualer of palatal teeth of Ptychodua poly- 
gyms, from the Chalk. Insulated teeth of many species 
of this Genus abound tbrougbout the Chalk formatioii. 
The mouth of these and oU the other numerous extinct 
species of Sharks in the family of CestnciiKits, was lined 
with a pavement of similar powerful teeth, fonniag a most 
efficient apparatus, for crushing the shells of Cnistacea 
and Conchifera, which probably formed their principal food. 
The surfaces of the Enamel are often worn away, like that 
at PI. 27*. fig. 3. The strength and efficacy of these teeth. 
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Fig. 4. Convex upper sarface of portion of another recent 
pen, of the same kind. The structure of figs. 3 
and 4 closely resembles that of the fossil species 
represented at fig. 6, of this same Plate, and also 
at PI. 29. fig. 1. and PI. 30. In all of them, the 
homy plates are composed of a series of longitudinal 
fibres, intersected by another series of transverse 
fibres. The disposition of the transverse fibres is 
most simple in the recent species ; passing obliquely 
outwards from each side of the central shaft, like 
the barbs or fibrils in the vane of a feather, and 
being most distinct towards the outer margin. 

The longitudinal fibres are scarcely visible in the 
recent species, except where they are collected into 
fluted fasciculi, (PI. 28. fig. 4. BB.) in those parts 
which correspond with the marginal bands of the 
fossil species. (Original.) 

C. Central part of the Pen, mised like the shaft of a 
quill between its fibrils. 

Fig. 5. Ink bag of a recent Cuttle fish, dissected by 
the author at Lyme Regis, 1829, containing its na- 
tural Ink in a desiccated state ; it is a black shining 
Jet-like substance, having a splintery fracture, and 
resembling the substance and fracture of the fossil 
Ink. Its bulk is not much reduced by desiccation. 
(Original.) 

Fig. 6. Upper convex surface of a fossil pen of Loligo 
Aalensis from the Lias of Lyme Regis. A. A. the 
barbs ; B. B. the marginal bands ; C. axis of the 
shaft; D. Excretory duct of the Ink bag, distended 
with petrified Ink.* (Original.) 



* In this specimen we see distinctly the disposition of the marpnal 
bands. 

GEOL. II. E 
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F^. 7. Uppor mifcoe of Potul LoUgo frm die Lim of 
LytotKo^ A, A, BariMoftfaePok. B,B,Mu^ 
gitwl bands. C, Axis of the Pen. d, oppcr phla 
c£ marginal band, haring an nnnsnally convgated 
sarface, which may be the reaolt of impofcct growth 
of the traniTerae fibres ; iffnlly expanded tbeywoold 
probably have resembled those of the sttfajaetnt 
Plate at d'. (Original.) 

(f. Magnified representation of the mgoos sarface of rf. 

d". Magnified representation of the bocoimI plate of the 
marginal band, Fig. 7. d". 

e. Upper surface of second Plate of the shaft of the pen ; 

here the tntasTerBe wavy lines predonuDmte over 
the vertical straight lines ; bat both are nsible. 

f. Upper surface of third plate ; here the vertical straight 

fibres prevail over the transverse wavy fibres. 

PiATE 29. V. I. pp. 307 and 309. 
Fig. 1. Fossil Loligo from Lias at Lyme, in the ctJke- 
tion of Miss Philpot, exhibiting nearly the same 
structure as figs. 6. 7. at PI. 28. and eoatuning he- 
Death the pen, a very lai^ Ink bag, D. Tbe g 
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larger and superior Plate overiapping the edges of 

the next subjacent and smaller plate. These edges 

are rendered more irregular by decomposition. 

. d. Magnified representation of very minute curved lines 

passing from the marginal band across the shaft, 
atd. 

<• Thin lamina of the white pulyerulent substance of a 
decomposed Plate ; it retains partial traces of the 
transverse wavy fibres. 
f. Minute perpendicular filaments prevailing over the 
transverse fibres of the shaft. 

Fig. 3. Fossil Loligo from Lyme Regis, shewing the same 
structure as the preceding figures, in the several 
portions of the Pen that are preserved ; and having 
its Ink bag distended nearly in its natural shape 
and place beneath the Pen. (Original.) 

C. C. Axis of the shaft. 

Figs. 4. 6. 6. 7. 8. 9. Fossil Ink bags from Lyme Regis. 
The membranous sacs and excretory ducts are still 
preserved, and closely resemble those of a recent Ink 
bag; see PI. 28. fig. 5. (Original.) 

Fig. 10. Fossil ink bag found by Miss Anning in the 
Lias near Watchet, Somerset. (Original.) 

Plate 30. V. I. p. 309. 

A large fossil pen of Loligo ; from the Lias at Lyme Regis. 

In the collection of Miss Philpot. (Mrs. Buckland. 

Original.) 
AA. Barbs of the pen, proceeding from the outer edges 

of the marginal bands. 

B. B. Marginal bands dividing the bases of the barbs 

from the internal part or body of the shaft. 

C. Axis of the Pen, dividing the body of the shaft into 

two equal parts. 



i3 EXPLANATION OF PLAT* 31. 

D. TnnutTerae Mctioo »en»M the Ink bi^. 

d. Fint or upper pUte. This plate ia very thin, and 

smooth, and its stmctiire is obscore, except on the 
right marginal band at d, where the kM^itndinal 
ridgea on its surface are very dittuKt. 

e. Upper surface of second plate, marked vith broad 

wavy lines, passing on each side from the axis oat- 
wards, across the body of the shafts and over the 
marginal bands. 

f. Upper surface of a third plate, exhibiting mioBte 

curved strise, ascending symmetrically in oppoate 
directions from each side of the axis of the shaft C, 
and descending towards its margin. These cnmd 
striae are intersected by minute longitudinal straight 
lines, running nearly parallel to the axis of tbe 
shaft. Towards the apex of the shaft at/, the broad 
transverse curves predominate over the fine kngitn- 
dinal fibres which lie beneath them. At g, no 
transverse curves are visible.* (Mrs. Bncklaw). 
Original.) 

Plate 31. V.I. p. 317. 
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the siphuncle is laid bare at a. b. c. d. At e^ e, and 
from thence inwards, it is covered by a soft calca- 
reous coating or sheath. 

y. y. Collar, projecting inwards from the transverse 
plates, and supporting the Siphuncle. See Note, 
V. I. p. 322. 

Fig. 2. Upper homy mandible of the animal, with a hard 
calcareous point (Owen.) 

Fig. 3. Lower horny mandible, armed with a similar 
calcareous point. (Owen.) 

Fig. 4. Calcareous point, and palate of upper mandible 
separated from the horny portion. (Owen.) 

Fig. 5. Under surface, or palate of a Rhyncholite, or 
fossil beak, from the Lias at Lyme Regis, analogous 
to the recent specimen, fig. 4. (Original.) 

Fig. 6. Upper view of another Rhyncholite from the same 
stratum and place. Black portions of the homy 
substance, in a state resembling charcoal, remain 
attached to its posterior surfaces. (Original.) 

Fig. 7. Side view of the calcareous portion of an upper 
mandible, from the Muschel kalk of Luneville. 
(Original.) 

Fig. 8. Upper view of another Rhyncholite from Lune- 
ville. (Original.) 

Fig. 9. Palatal view of fig. 8. (Original.) 

Fig. 10. Calcareous point of an under mandible from 
Luneville. The dentations on its margin resemble 
those on the recent mandible, fig. 3, and co-opera- 
ting with the dentations on the Margin of the upper 
mandible, fig. 9, must have formed an Instrument 
(like the recent beak, figs. 2 and 3,) well fitted for 
the rapid demolition of Crustacea and small Shells. 
(Original.) 

Fig. 11. Under surface of fig. 10.; it is strengthened by 
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a double keel-shsped indented pro e e— , enbiging 
from it* kpez backwards.* (Origiiuil.) 

Platb 32. V. i. p. 323. 

Tig. 1. Pa t of the petriAed shdl, and cuts of the 
iaterior of some of the chamben, of a Naotiliu 
bexagODtu, from Marcham, Berks. Thb foMil ex- 
hibits at its smaller End, from <£. to A., m series of 
casts of the Air cbambera, from which the extensl 
shell has been remored. The eavi^ (rf'ea^ cham- 
ber is filled with a disc of pure caleareoiis spar, 
representing the exsct form of the chamber into 
which it had been inliltntted. Id the lB^;er portioa 
of this fossil, the petrified shell retains its natnial 
place, and exhibits fine wary lines of growth fixm- 
ing minute Ribs across its surface. (OriginaL) 

Fig. 2. Fractured shell of Tf. hexagonus, from die Osl- 
careous grit of Marcham. The chambers are hnad 
with calcareous spar, and a circular plate of 
the same spar is crystallized around the mphon. 
The interior of the siphon is filled with a cast of 
Calcareous grit, similar to that which forms the 
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Fig. 3. represents in its natural size, a portion of tlie 
Siphuncle which in Fig. 2. is laid bare along its 
course through the chambers, d. t.f. In the trans- 
verse Plate, A, the siphuncular collar is entire, but 
a Section of another collar in the transverse Plate, 
t, shews the contraction of the Siphon at its passage 
through this aperture, and exhibits also the over- 
lapping, or squamous suture by jvvbich the Collar 
is fitted to the superior and inferior portions of the 
calcareous Sheath of the Siphon. See V. L pp. 
326,327. Note. (Original.) 

A similar structure may be seen at the Collars 
of the transverse Plates of the N. Striatus. See 
PI. 33. 

acroM the carities of the Air chambers. As in the recent Naatilus 
Pompilins, there is no communication between the interior of the 
Siphon and that of the Air chambers, so in this fossil shell, there is 
proof that no communication existed between these cavities. A 
transrerse section at a. shews the thin edge of the sheath of the si- 
phuncle, surrounded externally with calcareous spar, and filled 
internally with Grit. Other Sections of the Siphuncle at 6. d, €,f, 
shew the calcareous Grit within its cavities to be contracted at its 
passage 'through the collars of the transverse plates, and most en- 
larged midway between one transverse plate and another. 

This fossil affords two proofs that no communication existed between 
the interior of the Siphuncle and that of the Air chambers. 1st. 
the calcareous sheath of the Siphuncle is seen at d. e. /. completely 
encloring the calcareous grit which forms the cast within it. 2dly, 
had there been any communication between the interior of the si- 
phoncle, and that of the air chambers, these chambers must have 
received some portion of the materials of the grit that have filled 
this Siphuncle : not a particle of grit is found in any one of the 
a^ja'cent air chambers, but they are all lined, and some of them 
nearly filled with a crystalline deposit of Carbonate of Lime, disposed 
In aniform plates around the interior of each chamber, and around 
the Siphuncle. See Fiy. 2. c. c*. a. a', a', a', and Fig, 3. d—k. This 
deposit can only have been formed from water charged with carbo- 
nate of lime, introduced by infiltration, after the interment of the 
sImU, and filling the chambers which are thos uniformly invested. 
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Plats 33. V. I. pp. 326, 327. Note. 

Ltmgitudtnal Section of Nsutiliu Strntos, from the Lias 
■t Whitby, ia the collection of Mrs. Murchiaoo. The in- 
terior of the Cbamben is filled exclosively with cakareona 
spar, and that of the Siphuncle with Lias. (OriginaL) 

a. The Siphuncle : the unioo <^ the nphancular calca- 
reous sheafhs, with the aperture or collar of each 
transTerse Plate, is so ckaely fitted, that no fluid 
could have passed between them into ths air cham- 
bers. 

6. One of the transverse Plates forming tba Air cham- 
bers. 

€. White calcareous spar, fiUiog the middle legioo o«^ 
of the air chambers. 

4. Stratified zones of dark coloured calcareous qwr, de- 
posited in equal thickneas on both aidea of the 
transverse plates, and also on the inside of the abdl, 
and around the calcareous sheath of the sii^iuiele.* 

t. Portion of the external shell, shewing a i* "*■"■»**■< 
structure. 
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a. The Heart. 

b. A bristle passing from the pericardium through the 

membranous siphuncle laid bare. 

c. Bristles passing from the pericardium through the 

orifices of communication with the Branchial cham- 
ber. 

d. d. d. d. Follicles communicating with the Branchial 

Arteries.* 
'd, 'd. 'd. 'd. Pericardial septa, forming thin muscular 
Receptacles of the follicles. 

e. e. The Branchiee. 

J\ The Branchial Chamber. 
g. The Funnel, or Branchial outlet. 
h. The infundibular valve. 
a. t. The digital processes. 
k. The Gizzard. 
/. The Ovary. 

m. m. The mantle dissected off. 
n. The membranous siphuncle. 
o. o. The siphuncular artery. 
jp. p. The Boundaries of the Pericardial cavity. 
g. Portion of the Siphuncle between the Pericardium and 
first transverse plate of the shell.f 

* Mr. Owen sappoflet that these follicles discharge the impurities 
of the blood into the Perlcardiam, when there is no access of water 
to the Branchiae, during the time that the animal is contracted within 
its shell. The overflowings of this pericardial fluid may pass out 
through the orifices marked by the bristles, c. c. 

f This upper portion or neck of the Siphuncle, has the form of a 
iattened canal, with thin Parietes of the same substance as the Peri-* 
cardinm ; when the animal expands itself at the bottom of the sea, 
iMt neck is probably closed by the lateral pressure of the gizzard, A, 
Mid ovary, /, and so acts instead of a valve to prevent the return of 
di0 pericardial fluid into the Siphuncle. At such times, the deep-sea 
water must press with great force on the exterior of the Pericardium, 
and lend to force the pericardial fluid into the Siphuncle ; but as an 
equal amount of pressure is applied simultaneously to the Ovary and 



58 EXPLANATION OF PLATR8 3&. 36* 

Plate 36. V. 1. p, 339. 

Cast of the interior of the Shell of Ammonites obtiisiiB 
from Lyme. Fragments of the shell remain near 6. and e. 

One object of this Plate and of many of the figures at 
PI. 37. is to shew the manner in which the external shell is 
fortified by Ribs and Flutings, (PP. 340. 341.) and further 
supported by the edges of the internal transverse plates, 
that form the air chambers. See V. I. p. 348, Note. 
(Original.) 

Plate 36. V. I. p. 338. Note. 

Longitudinal section of another shell of Ammonites ob- 
tusus from the Lias at Lyme Regis. (Original.) 

The greater part of the outer chamber, and the entire 
cavities of the air chambers are filled with calcareous spar, 
and the Siphuncle, (preserved in a carbonaceous state,) is 
seen passing along the entire dorsal margin to the com- 
mencement of the outer chamber. See V. L p. 351, Note. 

Von Buch has found evidence to shew that the mem- 
branous siphuncle of Ammonites was continued to a con- 
siderable distance along the outer chamber, beyond the last 
or largest transverse Plate. This discovery accords with 
the analogies afforded by the membranous neck of the 
siphon of the N. Pompilius, which is continued along the 
outer chamber from the last transverse Plate to the Peri- 
cardium. See PI. 34. q,^ 

Gizzard, the lateral pressure of these two organs on the neck of the 
Siphuncle would tend to close it with a force exactly counterbalancing 
the external pressure on the Pericardium. 

* As the body of the animals that inhabited the Ammonites was 
more elongated than that of those inhabiting the shells of Naatili, 
in consequence of the smaller Diameter of their outer Chamber, the 
place of their Heart was probably more distant from the last trans- 
verse Plate, than that of the Heart of Nautili ; and the membranous 
Siphon connected with the Pericardium consequently longer. 
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Plate 37. V. I. p. 341. Note. 

Locality. Stntum. 

1. AmmoDites Amaltheus 

Gibbofoi (Schlotheim) . Gloucester . . Lias. 

3. A. VaricosQS .... (Sowerby) Black Dowd, Devon. Green Sand. 

3. A. Humphriesianus . (Sowerby) • . Sherborne . . Inferior Oolite. 

4. A. Lamberti (Sowerby) . . Oxford .... Oxford Clay. 

6. A. PlaoQlatns .... (Schlotheim) . Franconia . . Jura limestone. 

6. A. Bocklaodi .... (Sowerby) . . Bath Lias. 

7. A. Lautni (Sowerby) . . Folkstone . . . Gault. 

6. A. Catena (Sowerby) . . Marcham . . . Calcareous Grit. 

9. A. Vanans (Zieten) . . . Geislingen . . Jura limestone. 

10. A. Striatus (Reioicke) . . Gros Eislingen Lias. 

a. Exterior dorsal margin. 

b. Back view of the shell. 

c. Transyeise section of shell. 

The figures in this Plate are selected to exemplify some 
of the yarioas manners in which the shells of Ammonites 
are adorned and strengthened by ribs, and flutings, and 
bossea. In Vol. I. p. 340, instances are mentioned of similar 
contriTanoes which are applied in Art to strengthen thin 
plates of metal. Workers in Glass have also adopted a 
similar expedient in their method of fortifying small vnne 
flasks of thin glass, made flat, and portable in the pocket, 
with a series of spiral flutings passing obliquely across the 
•ides of the flask, as in many of the flattened forms of 
Ammonite. Similar spiral flutings are introduced for the 
same purpose on the surface of thin glass pocket smelling- 
bottles. In other glass flasks of the same kind which are 
made in Germany, the addition of bosses to the surfaces 
of the flat sides of the bottles, produces a similar double 
result of ornament and strength. 

Plate 38. V, I. p. 347. Note. 

Air chambers of Ammonites heterophyllus, filled with 
Lias, and shewing in a remarkable degree the effect of the 
uidiilating course of the edges of the transverse plates 
beneath the flat sides of the outer shell. 
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A portion of the outer shell is preterved ftt c. and im- 
pressions of the 6uted interior of the shell, which hu fallea 
off, are risible at </. (Original.) 

PtATB 39. V. I. p. 348. Note. 

This Plate presents a longitudinal riew of the tune 
fossil, of which a side Tiew is given in the last figuie. 
The same transverse plates, that approximate to cloae^ 
beneath the aides of the shell, where it is flat and feriil^ 
(PI. 38.) are distant from each other along the donal por- 
tion, which from its convex form is strong. 

The Siphuncle is preserved in ita proper dorsal place 
at(/. 

The elevations and depressions of the tranaverae plate 
in fnxit of this figure exemplify the theory of Vod Bach, 
respecting the use of the Lobes and Saddles formed 1^ the 
undulaticms of its outer margin. See V. I. p. 35^ and 
Note. (Original.) 

Plate 40. V. I. p. 360. Note. 
Fig. 1. Ammonites Henslowi (Qoniatites), from Trami- 
tioQ limestone in the Isle of Man. 
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transverse ribs of the outer shell are strengthened 
by repeated intersections of the subjacent edges of 
the transverse Plates. (Original.) 

Fig. 3. Back view of Ammonites spheericusy from the 
limestone of Derbyshire, shewing the position of 
the siphuncle upon the dorsal margin, with its collar 
advancing outwards between the two simple dorsal 
lobes ; the lateral lobes are also simple and with- 
out foliations, and pointed inwards. (Martin Pet. 
Der. T. 7.) 

Fig. 4. Ammonites nodosus (Ceratites). This is one of 
the species peculiar to the Muschel Kalk. The de- 
scending lobes terminate in a few small denticula- 
tions, painted inwards, and the ascending saddles 
are rounded outwards, after the normal character of 
Ammonites. (Zeiten. Tab. II. Fig. 1. a.) 

Fig. 5. Back of A. Nodosus, shewing the dorsal lobes 
pointed inwards, and the collar around the siphuncle 
advancing outwards. No edges of the transverse 
plates are placed beneath the dome-shaped Tuber- 
cles; these derive sufficient strength from their 
vaulted form. (Zeiten. Tab. II. Fig. 1. b.) 

Plate 41. V. I. p. 349. 

Ammonites giganteus, found in the Portland stone at 
Tisbury in Wiltshire. This beautiful fossil is in the col- 
lection of Miss Benett. The chambers are all void, and 
the transverse Plates and Shell converted to Chalcedony. 
(Original.) 

Plate 42. V. I. pp. 360, 351. Note. 

Fig. 1. Cast of a single chamber of Nautilus hexagonus, 
shewing the simple curvatures of the edges of the 
transverse plates, and the place of the Siphuncle. 
(Original.) 



H KXPLANATION OF PLATE 41. 

Fig. 3. Caat of a chamber of Anunoaitea ezeavatai, 
haTiDg a complex form derif ed from the deoticnUted 
edges of the trans¥ene plates. See V. I. pp. 350, 
361, Note. (Original.) 

Fig. 3. Casts of three chambers of AmmoDitea catena, 
i*itb the Membrane of the Siphuncte on its dorsal 
margin. See V. I. p. 360, Note, and p. 351, Note. 
The coarse of the transverse plates is beneath the 
depreued and weakest parts of the cxtemal shell, 
avoiding the bosses at c, d, e, which from their foim 
are strong. (Original.) 

Fig. 4. Ammonites varicosus, fran the Green Sand of 
Earl Stoke, Wilts. Nat. size. See V. I. p. 351, 
Note. (Original.) 

Figs. 5. 6. Portions of the same shell, haTing the trans- 
verse Plates and Siphnncle converted to Chalce- 
dony. SeeV. I. pp. 351 and 362, Note. (OrigtoaL) 

Fig. 7. Ammonites variocostatns, (nobis,) an ondescrihed 
species of Ammonite from the Oxford Clay at 
Hawnen, 4 m. S. of Bedford. Diameter 9 inches. 

The name Variocostatus expresses the remaA- 
able change in the character of the Riba> near the 
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Plate 43. V. I. pp. 368, 359. 

Fig. 1. Fragment of Nautilus sypho, in the collection of 
W. I. Broderip, Esq. from the Miocene dirision of 
the Tertiary formations at Dax, near Bourdeaux. 
The accidental fractures of this fossil afford an in- 
structive display of the disposition of the transverse 
Plates and Siphuncle. (Original.) 

Fig. 2. Another fractured shell of the same species from 
DaZy in the collection of Mrs. Buckland, shewing 
at a}, a% a\ the disposition of the lateral lobes. 
See V. I. p. 369, Note. (Original.) 

Fig. 3. Cast of the interior of Nautilus Ziczac, in the 
collection of Mr. James Sowerby, shewing the dis- 
position of the lateral lobes. (See V. I. pp. 369, 
360. (Original.) 

Kg. 4. Cast of a single chamber of Nautilus Ziczac, in 
the collection of Mr. J. Sowerby, shewing the dis- 
position of the ventral and dorsal Lobes and Si- 
phuncle. See V. I. p. 369, Note. (Original.) 

Plate 44. V. I. p. 361, et seq. 

Fig. 1. Molluscous animal inclosing the Spirula Peronii. 
See V. I. p. 362.* (Blainville.) 

Fig. 2. Section of a Spirula (Nat. size), shewing its trans- 
verse Plates and siphuncular sheath. (Original.) 

* M. Bohert has recently discorered between the CanarieB and 
Cape Blanc, several imperfect bodies of a small species of molltis- 
COBS animal, each inclosing a Spirula. 

Id all these the position of the shell is not at the posterior extre- 
mity, as in tiie figure of the specimen foand by Peron, but in the 
bttok, parallel to the axis of the body, like the shell of the Sepio- 
■taire, or internal shell of the common Sepia. This position agrees 
wititk that of the animal figured by Blainville, if we suppose the 
oaadal portion of the latter to have been lost. 

On aaoli side of the body are two expansions that act like Fins, 
as in the Sepiole. Beneath the neck is the aperture of the Funnel. 
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Fig. 3. Lituite in the Traosiiioo lime-sttme of Oebwd. 

a. Siphuncle of Lituite. (OriginaL) 

Fig. 4. Section of an Orthoceratite iu the Transitioo 
lime-Btone of Oeland, in the Collection of C. Stokea, 
Esq. (Original.) 

a. SiphuDcle of the same. 

Fig. &. Baculite, from Chalk of the Cotentin; tenni- 
nating at its large end in the chamber s. (OriginaL) 

Fig. 5. b. Front view of the transTene plate of a Bacu- 
lite, shewing the mai^in to be disposed io lobes and 
saddles, and the place of the Siphuncle to be oa the 
back of the uhell at c. (Onginal.) 

Fig. 6. Trensverfte section of a Nummulit& (Parkinson, 
V. 3. PL X. Fig. 1&) 

Fig. 7. Longitudinal section of anothec Nnnunnlitc* 
(Parkinson.) 

In OD* aprcimen the Eje is preMrrrd, and i* *ery latge in propor- 
tion la the body. TliFse MollniLi form the prey of the PhyMdi, ud 
were caught entangled in their Tentacnla. 

L'Ecbo do Monde SatuC, I Hai, 1898. 
* Among the microacopic foaiil shells placed by D'Orbigay in the 
tame Order as Nummulite* {Foramimi/lrtt), Connl HnaMer eaa- 
werates 40 ipeciet from the CretaceoM free atnne of M aert r kh L 
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Fig. 8. Hamites Bncklandi, (Phillips,) from the Gault 
or SpeetoQ Clay, in the collection of Mr. L Phillips, 
of York. (Original. ) 

Fig. 8\ Transverse septum of Fig. 8, shewing the lobes 
and saddles, and the siphuncle at a. 

Fig. 9. Hamites armatus, from the upper Green Sand, 
near Benson. (Sowerby.) 

Fig. 10. Transverse section of the same, shewing the 
siphuncle, on the back, between the spines. 

Fig. 1 1. Hamites from Folkstone Clay, shewing the spiral 
Ribs of the outer shell. At a. we see the Siphuncle, 
and the lobes and saddles of the transverse Plate. 

Fig. 12. Fragment of the cast of the interior of another 
Hamite from Folkstone Clay, shewing the Siphuncle 
at a. The removal of the outer shell shews the 
sinuous edges of the transverse Plates beneath the 
Ribs. (Original.) 

Fig. 13. Fragment of Hamites articulatus (Sow.) from the 
Green Sand at Earl Stoke, shewing the Siphuncle 
(il) covered by a small portion of the shell. The 
sinuous terminations of the transverse plates are 
visible beneath the ribs, having their secondary 
lobes rounded outwards (A.) and pointed inwards 
(c.) like the secondary lobes of Ammonites. (Ori- 
ginal.) 

Fig. 14. Fragment of Turrilites Bergeri, in the collection 
of G. B. Greenough, Esq. from the Green Sand for- 
mation. The siphuncle is seen near the upper or 
dorsal margin of two whorls at a. a. ; the sinuous 
edges of the transverse plates are visible on the 
middle whorl ; and the entire surface of a transverse 
plate is laid open at the smaller end of a third 
whorl, shewing its lobes and saddles to be analo- 
gous to the same parts in Ammonites. (Original.) 

GBOL. IT. F 
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Fig. 1&. Seaphites Eqwlis, from Cltaft mm- ITniiB, in 
the cdleetioo of Mr. J. Sowcrty; the ndn'of the 
eztemal shell are strengUiaied ukd imiiiibImI b; 
rib* and tuberdea ; and the edges at the tiauM e t ae 
plates disposed in ainsoos foliatiaoB (c^) an in Am- 
mooites. The mouth or onter margin (A.) rBtnna ao 
nearly into contact with the sir damben (c), dnt 
the want of apace at thia part for the expanaian of 
arnu and head, makea it probable that ^e Scmphtte 
was j^aced entirely within the body of its »»™w^l 
(Original.) 

F^. 16. Transvene section of the chambered portiaa of 
Fig. 15, shewing the ansngement of the lobes and 
saddles to be similar to that of Ammonitea; the 
siphuncle alio is seen on the dorsal oHugin at a. 
(Original.) 

Fig. 17, Longitudinal section of the cakanons Sheath 
and AlreoluB of a Belemnite. 

a. Alveolus, or internal shell, divided by truwreise 

Septa into air chambers. See V. I. p. 373. 

b. Siphuncle, passing along the margin of the air chain* 

bers. 
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Fig. 1. Imaginary restoration of Belemnosepia, shewing 
the probable place of its Ink-bag, and of the internal 
shell or Belemnite. The three component parts of 
this Belemnite are represented as if longitudinally 
bisected: the place assigned to this Ink-bag is 
nearly the same as in the recent Loligo. (Original.) 

Fig. 2. Sepia officinalis, shewing the position of the 
internal shell or sheath (Sepiostaire) within the 
dorsal portion of its sac. Its apex (a,) and cal- 
careous dorsal plates (e^) correspond with the apex 
calcareous conical sheath of a Belemnite. 

Fig. 3. Sepia officinalis, laid open along the ventral 
portion of its Sac, to shew the position of its Ink- 
bag. (Original.) 

Figs. 3. a. 3. b. 3. c. Rhyncholites, found in contact with 
Belemnites in the Lias at Lyme Regis. Nat size. 
(Original.) 

Fig. 3. d. Beak of a small Testudo from Chalk, in the 
collection of Mr. Mantell, shewing a fibro-cancel- 
lated bony structure, very different from the com- 
pact shelly condition of the Rhyncholite, for which 
it may from its size and shape be mistaken* (Ori- 
ginal.) 

Fig. 4. Ventral surface of a Sepiostaire ; the elongated 
shallow cone, or cup, (e, e. e. e.) is composed of 
very thin calcareous plates, alternating with horny 
membranes, which are expanded outwards to form 
the thin margin of the cone. This irregular cone 
or shell represents tlie hollow cone at the larger 
extremity of the Belemnite, (Fig. 7. b. b\ e. e. ef\) 
which includes its Alveolus (6. b\) and Ink-bag (c). 
Within this shallow sub-conical shell of the Sepio- 
staire is contained its alveolus, or calcareous cham- 
bered portion, (Fig. 4. b.) which represents the 
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diunberact alvcolaa in the -Bekiniiite, (Fig. 7. b. V.) 
bnt hai no SijJion. (BlmuiTiUe.) 

Fig. 4'. Longitudinal MCtion of the apex of tbe ^lell of 
Sepia officinalia. This apex >• composed of grannUr 
calcaraoQ* matter (a.), alternating witk conical bomy 
laminw, which expand Uterallj into the homy mar- 
gin («.). (OriginaL) 

F^. 6. Longitudinal Tiew of F^. 4 The apex (c) re- 
preaents the apex of a Belemnite. Hie back of tbe 
shell («.) the dorsal part of a Belemnite ; and the 
alreolar portion (i. &".) represents the internal cham- 
bend shell ofa Belemoite. (Blainville.) 

Fig. 6. Anterior extremity of the Umel^ or alreolar 
plates, exposed by a longitodinal section in Fig. 5. 
In the mature animal these lamelltt am nearly 100 
in number ; a few of them only are here repsgn en ted. 
These alreolar plates form the intern^ chambers 
of tbe Sepiostaire, and represent the transrerse 
plates of the Alvedus in Belemnites, uid other 
chambered shells; but as the Sepiosture hss no 
sipbnncte, its chambers seem not suhsenriCDt, like 
those of the Belemnite, to the purpose of varyimg 
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careoas partitions is least near the margin of the 
lamellsB. See Fig. G. (Original.) 

Fig. &", CJolumnar appearance of the sinuous partitions 
when yiewed laterally. (Original.) 

Fig. 7. Unique specimen of Belemnites ovalis, from the 
Lias at Lyme Regis, in the collection of Miss 
Philpotts. A fracture at b\ shews the chambered 
areolsB of the Alveolus. At e. the thin conical 
anterior homy sheath originates in the edge of the 
calcareons sheath, and extends to ^\ The surface 
of this anterior sheath exhibits wavy transverse 
lines of growth ; it is much decomposed, slightly 
nacreous, and flattened by pressure. 

Within this anterior conical sheath the Ink-bag 
is seen at c. somewhat decomposed, and partially 
altered- to a dark grey colour. (Original.) 

Fig. 8. Portion of the Ink-bag broken off from Fig. 7. c. 
and covered by that portion of the homy case which 
lay above it. The transverse lines, e. on this por- 
tion, are the continuation of the lines of growth on 
the homy sheath of Fig. 7. e. e\ i\ (Original.) 

Kg. 9. Belemnites Pistilliformis? from the Lias at Lyme, 
in the collection of Miss Philpotts, having a portion 
of its ink-bag at c. (Original.) 

Figs. IQ. 11. 12. Belemnites from the Jura limestone of 
Sidenhofen, figured by Ck>unt Munster in Bout's 
Mtooires O^logiques, Vol. I. PI. 4. In 10 and 
12 the form of the anterior homy sheath is pre- 
served, to a length equal to that of the calcareous 
shaft of the Belemnite, but in none of them is the 
Ink-bag visible.* (Munster.) 

* Von Meyer meotioiifl (Pal«o1ogica, P. 322, Itt Edit. 1832,) that 
be \mm teen an Ink-bag at tbe upper end of a Belemnite from the 
Lias of Bans, and asks, *' Do Belemnites posaesa an Ink*bag like 
that of the Septa ?" 
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Fig. 13. Chambered alveolar cone tod homy ■heath of k 
large Belemnite from the limestoae of Solenhofea ; 
the calcareoua aheath or Belemnite itself has dis- 
appeared. (Hunater.) 

Fig. 14. BelemoiteB brevis? from the Lias at Lyme; 
Nat size. The length of the shaft of this Belem- 
nite does not exceed thatof theBeloptei«(Rg. 15); 
a amall fragment only of its alreolos is prcserred, 
but the place it occupied is filled with ealcareoos 
spar, and the hollow cone above it with lias. (Oii- 
giiial.) 

Fig. 15. Beloptera. In this fossil we have an intermediate 
link between the Belemnite and the shell or sheath 
of Sepia oflicinalis. a. represents the apex of the 
sheath, e. e. its posterior expansion, analt^ns to 
that at Fig. 4. r. e. and at I^g. 4'. e,; ^ is its ante- 
rior expansion, bearing on its internal snrftce an- 
nular marks derived from the transverse septa of the 
olveoloB. (Blaioville.) 



Platk 44". V. I. p. 374. Note. 
All the figures in this Plate are of nat. siie. 
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the circular lines on the surface of its homy mem- 
brane d, are lines of growth. (Original.) 

Fig. 3. Belemno-sepia from the Lias at Lyme, in the 
Oxford Museum ; the Ink-bag is preserved entire 
within the anterior conical sheath e. e, e. ; the 
greater part of this sheath is highly nacreous, in a 
few places (d.) it is homy. (Original.) 

Fig. 4. Large Ink-bag from the Lias at Lyme, in the 
collection of Mrs. Murchison, bearing on its surface 
undulating lines of growth similar to those on the 
surface of Fig. 1. The Ink is exposed at c. c; in 
other parts it is surrounded by the sheath, e, e. e. 
Nearly one-half of this sheath retains the appear- 
ance of horn, whilst the other half is highly na- 
creous. This interchange of condition, from horn 
to brilliant nacre, occurs in almost every specimen 
from the Lias at Lyme, in which the Ink-bag is 
accompanied only by the flexible anterior sheath, 
and the calcareous sheath has perished. (Ori- 
ginal.) 
. Figs. 6. 6. 7. 8. Ink bags from the Lias at Lyme, par- 
tially surrounded by brilliant nacre. In no one of 
the specimens represented in PI. 44" is the least 
trace of the calcareous sheath of the Belemnite pre- 
served. See V. I. p. 376, Note. (Original.) 

Plate 46.* V. I. p. 392 et seq. 

Fig. 1. Limulus Americanus (Leach), a young speci- 
men from Honduras, one third of nat. size. b\ 
Right compound Eye magnified. b'\ Two single 

* The followiDg letters are applied in PI. 45 and PI. 46, to cor- 
responding parts of different animals, a, the shield ; a, lateral 
portion of the shield ; h. the eye ; h\ eye magnified ; h", frontal 
eyes ; r. the hack ; d, the tail ; e, hranchias. 
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Eya ID front of the thicld. Sw V. I. p. 393. (Ori- 
ginal.) 

Kg. 2. View of the under surface of Fig. 1, kbcwing the 
crustaceous legs beneath the afaicid {m), and the 
awimming feet, bearing the BraDchiK (e), beneath 
the body (c). Scale, ooe wnnth of naL atie. 

Fig. 2. «'. Swimming feet, (aee Fig. 2 e,) eokiged to 
the scale of Fig. 1. 

Fig. 2. •". Poaterior sar6u» of one of the BwiuMiBg feet, 
bearing the fibres of the Branchin. (OrigmaL) 

Fig. 3. Front Ticw of magnified figure of BTanchipoa 
■tagnalis. 3. b. The left eye moonted oa a pednocle. 
3. ^. The right eye still more magnified. (Oiigioal.) 

Fig. 4. Side Tiewof Branchipns stagnalis, Dat. aiae. 

Fig. 5. Magnified view of the back of BraBchipns stag- 
nalis. SeeV. I.p. 394. (Original.) 

Fig. 6. View of the back of a Serolis from Senegal, 
given by M. Dufresne to Dr. Leach. See V. 1. p. 
392. (Original.) 

Fig. 7. View of the under surface of Fig. 6, sbewing the 
union of crustaceous legs with the nembniiaaa 
branchiK, e.* (Original.) 
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Fig. 11. Anterior segment of the left Eye of Fig. 9, still 
more highly magnified, to shew the circular lenses 
set in their respective margins, each surrounded by 
six minute tubercles. (Original.) 

Fig. 1 r. Magnified yiew of a portion of the eye of Caly- 
mene macrophthalmus. (Hoeninghaus.) 

Fig. 12. Under surface of the anterior portion of the 
shield of Asaphus platycephalus, from Lake Huron. 
An unique specimen, shewing at f. an entrance to 
the stomach, analogous to that in recent Crabs. 
See Geol. Trans. N. S. Vol. i. PI. 27. (Stokes.) 

Plate 46. V. I. p. 389 et seq. 

Figs. 1. 2. 3. Calymene Blumenbachii, from the Tran- 
sition Lime-stone of Dudley, a. The shield cover- 
ing the head. (^. Lateral portion of the shield, 
separated by a suture from a. ; the central part of 
this suture forms the lateral Margin, or Rim of the 
cavity of the Eye. This Margin is composed of 
two parts, united to receive the Lens, like the rims 
that enclose the edges of the glasses, in a pair of 
Spectacles. The Lens has usually fallen out from 
the Eyes of fossils of this species, as often happens 
after death in the Eyes of the recent Grapsus pio- 
tus, and also in the common Lobster, b. The Eye. 
c. The dorsal portion, composed of articulating 
plates, that move on one another like the plates of 
a Lobster's tail, d. The tail. 

Fig. 1. Side view of the Animal rolled up like an Onis- 
cus. (Scharf.) 

Fig. 2. View of the back of the Animal expanded for 
swimming; the Tail d, is composed of plates that 
had no moveable articulations. (Original.) 

Fig. 3. Front view of the same Animal rolled up ; the 
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■hell, ID this pcHutioa, oiust lure giren perfect 

protection to the soft puts of the body enclosed 

withio. (Schuf.) 
Fig. 4. Side view of CalymeDe macropbthalmm* r<dJed 

up, with its tail closed od its shield. (Cartia.) 
Fig. 5. Front view of another specimen of C. Macropb- 

thalmus, rolled np like Fig. 4. The Eyes in fossils 

of this species are usually well preserved^ and tbeir 

facets lai^. (Curtis.) 
Fig. 6. Asaphus tuberculatns ; a highly onwmented 

species from the Transition lime-stone of Dudley; 

in the collection of Mr. Johnson, of BriatoL The 

back alone is composed of flexible plates. (Curtis.) 
Fig. 7. Asaphus De Buchii, from the TransitioD slate of 

Llandilo; the tail is surrounded with an iuflezihle 

Margin, slightly fluted. (Brongniart.) 
Fig. 8. Restoration of Paradozoides Tessioi, (Brong* 

niart. Hist Nat. de Crnstacls, PL IV. Fig. I.) 
Fig. 9. Ogygia Guettardii, (Brongniart, Hist Nat de 

Crustac^s, PI. III. Fig. I.) 
Fig. 10. Highly ornamented tail of Asaj^ns genimi^ 

liferus, (Phillips), from the Transition liiDe-atOQe of 
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argillaceous Schist, sufficiently bard to be used for 
building. Nat size. (V. I. p. 407, Note.) 

Even the skin, hairs, and pores of the trachesB of 
this animal are preserved. 

In the same stone are many carbonized fragments 
of Vegetables, and on the right of the body is a 
large fossil Nut (a) ; this side of the animal has 
been laid open by cutting away the stone. (Stem- 
berg.) 

2. Lower surface of the same animal, discovered in split- 

ting the stone in search of fossil Plants ; nat. size. 
Near the point of the right claw, is a fragment of 
the tail of another and larger Scorpion. (See PI. 46'', 
Fig. 13.) We have here also the side of the same nut 
that is seen in Fig. 1. a. This trifid nut exhibits 
traces of the structure of the outer coating in which 
it was inclosed. (Sternberg.) 

3. Magnified representation of the Head and Eyes. See 

V. I. p. 407. (Sternberg.) 

4. Magnified jaw, armed with teeth, and partially covered 

with minute hairs. (Sternberg.) 
6. Hairs on Fig. 4, highly magnified. (Sternberg.) 
6. Magnified representation of a portion of the skin, 

consisting of two divisible layers. See V. I. p. 408. 

(Sternberg.) 
7« Magnified impressions of muscular fibres connected 

with the 1^. (Sternberg.) 

Plate 46". V. I. p. 409. 

Fossil Insects, Arachnidansj and Limulus. 

The following description of the Insects represented in 
this Plate is founded on information received from Mr. 
Curtis and Mr. Samouelle. 
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PigB. I vid 2 bel<»ig to the family of Cmcnlioiuda!, of 
which the DiAinood beetle is a familiar example. 
They were diacoTcred by Mr. Wm. Anatice in nodnlea 
of IroB stooe from the Coal fonnatioa of Coalbnnk. 
Dale. 

Fig. 1 nearly resemblea some of the South Ammean 
types of Curcolio, but the antenon are loi^r and 
stroDger than is usual in Uvii^ apeciea. Only the 
back of the head is visible, with faint indicctioBa of 
the place of the eyes ; the Rostrum is not appucnt, 
it probably descends into the Iron stone beneath, 
and this position will explain the appeaiaooe and 
place of the Aotenott. 

The Elytra seem to have been connate towards 
their lower extremity, but their line of junction is 
visible towards the Thorax. The snbslUMM at Iha 
Elytra and Thorax, and of portions of the legs » 
replaced by white Iron ore, having the lustre of 
Satin. 

Mr. Curtis conceives that the tufted appearance 
of the l^s may have been canaed by fu^ formed 
after death, as often happens in tropical c 
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Fig. 3. Limulus trilobitoides (nobis) forming the Nu- 
cleus of a nodule of Iron ore from Coalbrook Dale. 
V. I. p. 396.» (Original.) 

parently a fragment of Ihe proboscis ; the legs are all imperfect ; the 
thorax is very large, and only its inferior surface U visible, being 
cgcposed by the removal of the pectoral portion of the trunk ; this 
mirface is covered with irregular indentations, which represent the 
hollow interior of a series of spinous tubercles, and verrucose pro- 
jections on the back of the thorax. 

In the centre of the thorax is a compound depression larger than 
the rest, indicating the presence of a corresponding projection on the 
back. 

Among living Curcnlionidss irregfular tubercles and projections of 
Ala kind occur on the thorax of the Brachyoems aptems. 

The leA Elytron only is distinctly visible, embracing with its 
margin the side of the Abdomen ; its outer surface is irregularly and 
mimitely punctate. Two spinous tubercles project from near its pos- 
terior extremity, and a corresponding tubercle from the extremity of 
the right elytron. Similar spines occur on the Elytrons of Brachy- 
oeros; and of some Curculionidae of N. Holland. The abdominal 
rings are very distinct. I shall designate this insect by the provisional 
name of Cnrculioides Prestvicii. 

M. Audooin exhibited at the meeting of the Naturforscher at Bonn, 
in September, 1835, a beautiful wing of a neuropterous Insect, in a 
nodole of clay Iron stone, apparently also from the neighbourhood 
of Coalbrook Dale, which had been purchased at the sale of Park- 
inaon'a collection by Mr. Mantell, and transmitted by him to M. 
Biongniarl. This wing is nearly three inches long, and closely re- 
sembles that of the living Corydalis of Carolina and Pensylvania ; 
it is much broader and nearly of the length of the wing of a large 
Dragon Fly. 

* Several specimens of this species are in the collection of Mr. 
Wm. Anstice at Madely Wood. Our figure is taken from a cast or 
impression of the back of the animal in Iron stone, in which the 
transverse lines across the abdominal segment are not very appa- 
rent; other specimens exhibit deep transverse flutings, externally 
resembling the separate segments of the back of a Trilobite, but 
apparently not dividing the shell into more than one abdominal 
Plate, nor admitting of flexure like the articulating segments of a 

Trilobite. 
The transverse depressions on the back of the second segment of 
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Figi. 4—9. Elytni of Insecti in tbe Oolitic «late of 
StoDes6eld. Mr. Curtis cotwiden all these to be- 
long to the family Bupreatis. (Original.) 

Fig. 10. Leg of an Insect in the Stonesfield slate, Oxon, 
considered by Mr. Curtis to be that of a Curcnlio.* 
(Original.) 

Fig. 11. A fossil Fly from the fresh water fonaation of 
Aix in Provence, in the collection of Mn. Matchisoa. 
Mr. Curtis considers this Fly to be of tbe same spe- 
cies with one of those engraved in Fig. 11 of bis 
Plate of Insects from this locality, in JameMo's 
JoonuO, Oct 1829. (Original.) 

Although it agrees with no living genua, he thinks 
it midoubtedly belongs to the family of Tipulida, 

Oxe body of this animal, form k cbaractpr wh^rrin it approacbes 
nearer than the liring LimuliM to (he ■tmclnre of Trilohite*. Tfce 
siticnUiian of the loDg awl-ibaped tail irttb tbe bodf in Fig. 3, aad 
in other ■pecimenB ii very diitinct Thia limnliu is tbe EnionMli- 
tboa nonocnlitoof Martin, ( Pelriftela Derbiextia, Tab. 45, f t>. 4, J 
and Belinnnu bellalu of Kooig. (Icm. Ski. PI. XVIII. No. S».) 
H. Parkiawn, Org:. Rem. iii. PL XVII. Fig. IS. hat figured a nnflar 
fowil from Dudley, in iroD atone of the Coal fomtation. 

• Mr.Rr.CTaylorraenlioni the occurrence of the wingcoveis of 
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and is nearly related to the genus Bibio, which is 
now widely distributed, being common in Europe, 
and in N. and S. America. 

See Curtis Brit Ent Vol. iii. PI. 138. 
This fossil presents the under surface of the 
Animal. 

Fig. 12. A fossil Spider from the Miocene Fresh-water 
formation at Aix, in Provence, in the collection of 
Mrs. Murchison ; the under surface of the Animal is 
presented, and the little tubercles near the hinder 
part of the abdomen are PapillsB of the spinning 
organs, apparently, protruded by pressure. 

See Kirby and Spence, Introduction to Entomo- 
logy, 4th edit. vol. i. p. 204 : and Herold, von der 
Erzeugung der Spinnen im Eie, Tab. 11. Figs. 4. 
9. 11. r. (Original.) 

Fig. 13. From a drawing by M. Cotta of the fragment 
of a larger Scorpion, which is slightly delineated 
in PI. 46^, Fig. 2, near the forceps of the smaller 
and more perfect Scorpion figured in that Plate. 
I received this drawing from Count Sternberg, in 
August, 1836. (Original.) 

a. Dorsal scales of the abdomen. 

b» Caudal segments. 

c. Intestinal Canal. ? 

d. Fragment of Intestinal Canal. ? 

Plate 47 ». V. I. p. 428, Note. 

Fig. 1 and 2. Copied in part from the restoration of the 
Bradford, or Pear Encrinite (Apiocrinites rotundus) 
in Miller's Crinoidea, Pag. 19. PI. 1. In Fig. 1. the 
arms are expanded, and in Fig. 2. nearly closed. 

* Much ralne is added to this and the following Plates, relating to 
Crinoidea, by their having been engraved (except PI. 48.) by a 
Naturalist so conversant with the subjects, as Mr. James Sowerby. 
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The length of the jointed flntifalu stem* has beeo 
taken from aome entire atems in the cdlectioa of 
Mr. Chsnoing Peuee of Bradford, near Bath. Two 
yoang individuals are attached to the ealcateou 
Pedicle or Base of the lai^eat spMitneos. (HiUer.) 

Fig. 2. a. representa the remedial effect of calcanoat 
•ecretitHH in repairing an injuy of the joint* of the 
Item. (Miller.) 

Fig. 3. Pyiiform Body of Apiociinitea roCaodva, shew- 
ing at its upper extremity the internal dispoaition of 
the bones surrounding the cavity of the atomach, 
(Original.) 

Fig. 4. Vertical aection of another pyrifonn Body, efaew- 
ing the cavity of the Stomach, and a aeriea of lower 
cavities, or hollow lenticular spaces, between the 
central portions of the enlarged joints of the opper 
portion of the vertebral colnmn. Miller eonaklen 
these spaces as enlargements of the alimentary canal. 




EXPLANATION OF PLATE 47. 81 

Fig. 6. Body ofActiDocrimtes30-dactylus (Nave Encrinite 
of Parkinson) copied from Miller's Crinoidea, P. 98. 
PL II. (See V. I. p. 429. Note.) 

Q. Pectoral Plates. 

R. Capital Plates. 

X. Orifice of the Mouth, or Proboscis, capable of elon- 
gation for sucking in food. 

Fig. 7. Another Body of a Nave Encrinite, drawn by Mr 
J. Sowerby from a specimen in the British Museum. 
The same is Figured by Parkinson, in his Organic 
Remains, Vol. II. PI. XVII. Fig. 3. The lateral pro- 
jections are the commencement of the side arms. 
This specimen has been corroded with acid, and con- 
sequently has lost the superficial Corrugations and 



in his admirable Monograph on Crinoidea, p. 97. "The mechanism 
of the joints of the side arms, where these insert into the column, is 
well worthy of notice, particularly in old specimens. In tlie earlier 
Binge of their formation, the side arms being very short, and having 
tiien little weight, a less firm mode of adhesion to the column than 
becomes requisite at a subsequent period, being then sufficient, we 
do not find more than one joint lodged in a socket, or concave im- 
pression on the column ; but when increase of size renders a stronger 
rapport necessary, two or three succeeding joints of the side arms 
tecone imbedded in this socket, (for which its extension as already 
noticed allows room) and these joints instead of being arranged in a 
series branching off at right angles from the column, become oblique, 
their direction inclining upwards, so as to aid in bearing the addi- 
tional weight. The first joint of the side arms, where thus obliquely 
inserted in the columnar socket, have that portion of their circum- 
ference which is presented towards the upper part of the column, 
troncated, in such a curve as may fit them to the concavity of the 
impression where they rest against it. 

The surface of these joints, which fit into the columnar impression, 
is smooth, being destined for adhesion only, but the articulating sur- 
finee between the contiguous joints, where motion also is to be allowed, 
exhibits the usual mechanism of radiated ridges and furrows. These 
joints are convex on the side nearest the column, and concave on that 
most remote.'' 

GEOL. II. G 
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Tubercle* which appear od the ■nr&ce of F^. 6. 
(Original.) 
X. Orifice of the Moath. 



Plate 48. V.l.p. 421. 

Lily Bncrinite, (Encrinites moDiliformiB,) from the Moa- 
cbel-kalk, near Gottingen ; in the Cabinet of the Harqaii 
of Ncffthanipton. (Original.) 



Plate 49. V. I. p. 423. Note. 

All the Figures in thia Plate except Fig. 3, an taken 
from the Petrebcten of Dr. Goldfuu, PL LIIL and PI. 
LIV. They are so fully explained in our VoL I. p. 421 
and Notes, as to supersede the necessity of anj further 
detailed description. 

Fig. 1. Restoration of the body and vertebral "^nmn of 
Encrinites mooilirormis. 

Fig. 2. Base of attachment. 

Fig. 3. Portion of the summit of a Tertdwal t 
(Original.) 
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Plate 60. V. I. p, 421, et seq. 

Fig. 1. Fragment of the upper portion of Encrinites 
moniliformis, shewing the exterior of the Body, 
Arms, and Fingers, nearly closed around the ten- 
tacula. From a specimen belonging to Mr. Stokes. 
(Original.) 
K. Arms. 

M. Hand. 

N. Fingers. 

Fig. 2. Another fragment of the upper portion of the 
same species, reduced one-third, shewing the sum- 
mit of the column, the exterior of the body, arms, 
and fingers, and the manner in which the Tentacula 
are folded when the animal is closed. See V. I. 
p. 427. Note. (Copied from Parkinson's Organic 
Remains, Vol. 2. PI. XIV. Fig. 1.) 

Fig. 3. Side View of one finger, with its tentacula, (Gold- 
fuss, PI. LIV.) 

Fi^. 4. Interior of the body. See V. I. p. 428. Note. 
(Miller, P. 40. PI. II.) 

M. Column. 

£. Pelvis. \ First Costal Plate. \ Second Costal Plate. 

H. Scapula. 

Fig. 6. Articulating surface of the base. (Goldfuss, PI. 
LIV.) 

Fig. 6. Dissection of the Scapula. See V. I. p. 428, 
Note. (Miller.) 
• Fig. 7. Dissection of upper costal Plates. (Miller.) 

Fig. 8. Dissection of lower costal Plates. (Miller.) 

Fig. 9. Dissection of Pelvis. (Miller.) 

Fig. 10. Summit of vertebral Column. (Miller.) 

Figs. 11 — 18. Articulations of the Plates composing the 
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•bdominU caTity. See V. I. p. 428. Note. (Copied 
from Millei^fl Cnooktea, P. 41. PI. III.) 

Plate 61. V. I. p. 434, and 439. 

Fig. 1. Pentaciinitea Briareos, (nat siie) on a aU> of 
Lias from Lyme Regis, cOTerad with a large gnwp 
of the same animals, in the collection of the Geolo- 
gical Socie^ of London. (Original.) 

Fig. 3. Rare and beautiful specimen of Biiaraan Penta- 
crinite, from the Lias at Lyme Regis, in the ooUee- 
tioo of Mr. Johnson, of Bristol, shewii^ the plated 
integnment of the ahdominal carity, terminated up- 
wards by a flexible Proboscis, and surrounded by 
the commencement of the arms and fii^erm. This 
part of the animal is very sehloni preaerred. See 
V. I. p. 439. (Original.) 

P1.ATB&3. V. Lp.432. 

Fig. 1. Recent Peotacriaus Caput Medusa, fiom the 

bottom of the sea, near the I. Neria, in the W. Li- 

dies, reduced from the Figure in Miller's Criooidea, 

P. 48, PI. I. Id the front of this Kgnre, two of 
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of which a few individuals only have hitherto been 
found, affords examples of many very delicate and 
beautiful mechanical contrivances, which throw im- 
portant light on corresponding parts of the fossil 
species of this, and of kindred genera that abound 
in strata of the Secondary series, and more espe- 
cially in the Lias. (See V. I. pp. 432. 433. 436.) 

Fig. 2. Pentacrinus Europeeus, discovered in the Cove of 
Cork, and on other parts of the coasts of Ireland, by 
J. V. Thompson, esq. (See V. I. p. 432.) In this 
figure several Individuals in different stages of de- 
velopment, adhere by the base of an articulated 
column to the stem of a Coralline. 

Fig. 2^. One of the Individuals magnified and fully ex- 
panded. See V. I. p. 433. 

Mr. J.V. Thompson has more recently conjectured 
that the Pentacrinus Europaeus, which in early life 
is fixed by its stem to other bodies, is produced 
from the ovum of the Comatula, and becomes after- 
wards detached, and forms a perfect Comatula, ca- 
pable of moving freely in the Ocean ; at one time 
crawling amongst sub-marine Plants, at others float- 
ing, or swimming like Medusse. (See Proceedings 
of Royal Society, London, June, 1835.) 

Fig. 3. Small Briarean Pentacrinite, adhering to a frag^ 
ment of Jet from the Lias at Lyme Regis. (See V. 
I. p. 437, Note.) 

Vig. 4. Fragment of the column of Pentacrinites sub- 
angularis. The Vertebres are nicely articulated to 
admit of flexure without risk of dislocation. The 
uppermost joint d. shews the lateral cavities for the 
articulation of auxiliary side arms. (Goldfuss. PL 
LII. f. g.) 

Fig. 6. Vertical Section of Fig. 4. In this Fig. and in 
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Fig. 4, the joints are of three degrees of magnitude ; 
those at a, being the largest, those at e, the smallest 
and thinnest, and those at b. of an intermediate 
size. The edges of c. appear at the surface only 
upon the salient portion of the column. Fig. 4. (See 
V. I. p. 436, Note.) 
Figs. 6, 7, 8, 9, 12, 13. Portions of the rertebral column 
of Pentacrinites basaltiformis. 6, 8, 12, shew the 
stellated crenulations on the articulating facets of 
different parts of the column ; 7, 9, shew the tuber- 
cles on the exterior of each columnar joint, for the 
attachment of cortical contractile fibres. 13. dj 
shews the articulating facets of the auxiliary side 
arms. (Goldfuss.) 
Fig. 10. Articulating facet of a columnar joint of Pen- 
tacrinites scalaris. (Goldfuss. PI. LII. 3. h.) 
Fig. 11. Fragment of a column of the same species. 
The joint d, bears sockets for the articulatfon of the 
side arms. The other joints have large tubercles 
for the attachment of cortical fibres. (Goldfuss, PI. 
LII. 3. p.) 
Figs. 14, 15, 16, 17. Articulating surfaces of joints in 
different parts of the column in Pentacrinites sub- 
angularis. The mechanism of each star seems diffe- 
rently disposed, to modify the amount of motion re- 
quired at their respective places in the column. The 
tubercular surfaces between the rays or petals of the 
star indicate the action of the intervertebral contrac- 
tile fibres. (Goldfuss, PI. LII. 1. 9n, «. o. p,) 

Plate 53. V. I. p. 434, Note, et seq. 

Figs. 1. 2. Upper parts of two nearly entire specimens 
of Briarean Pentacrinite, projecting in high relief 
from the surface of a slab, nearlv two inches thick. 
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and entirely composed of a mass of petrified Ossi- 
cula of the same species of Pentacrinite. The sur- 
face of these fossils is covered with a delicate film 
of Iron Pyrites, which gives them the appearance of 
beautiful Bronze. (Original.) 

1*. Continuation of the stem of Fig. 1. 

2*. Portion of the stem of Fig. 2. 

The length of these stems when entire, was three 
or four times that of the fragments here remaining. 
Upon the stem 2% nearly all the side arms retain 
their places in the grooves on each side of the salient 
angles of the pentagonal column ; they diminish in 
size as they approach its upper extremity. This is 
also distinctly seen at the upper end of the column 
of Fig. I. 

J- First costal plate, j- Second costal plate. 

Fig. 3. Portion of a third column retaining nearly all its 
auxiliary side arms in their natural place. 

Fig. 3*. Continuation of the same column deprived of 
the side arms. 

Fig. 4. Portion of another column^ with traces of a few 
side arms rising from the lateral grooves. 

Fig. 4*. Continuation of Fig. 4. 

Fig. 6. Fragment of another column, the joints of which 
are so much bent without dislocation, as almost to 
give the column the appearance of a spiral disposi- 
tion. 

Fig. 6. Body of a Briarean Pentacrinite and summit of 
its column, shewing the interior of the ossicula that 
surround the abdominal cavity. 

E. Pelvis. ^ First costal Plate. From a specimen in the 
Oxford Museum. (Original.) 

Fig. 7. Fragment of a column in the collection of Mr. 
J. Sowerby, shewing the oblique articulation of the 
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baM of the side anns, with the larger joints of the 
Tertebral column. See V. I. p. 439. Note. (Oiiginal.) 

Fig. 8. Magni6ed Sectioa of a portioa of a Column in 
the Oxford Museum. The jotnU^as in P1.52, ^. 
4, 5, and in PI. 49, Figs. 3, 4, are alternately thicker 
and thinner; with a third, and 11111 thinnw joint 
interposed between them. See V. I. p. 435> Note. 
(Original.) 

Fig. 8*. Nat size of Fig. 8. 

Fig. 8'. Portion of a Column, shewing the manner in 
which the edges of the thinnest plates, c, are visible 
along the salient angles only. In the intermediate 
grooves the thicker plates, of the first and secood 
sizes, Of b, overlap and conceal the edgea of the 
thinnest plates, c. The principle of thiamechanism 
is the same as in Pentaorinites snbangulaiis, PI. 
52, Figs. 4, 5, and in Encrinites monilifonnis, PL 
49, Figs. 3, 4 ; but the circular form of the column 
in the latter, causes the smallest plate, e, to be 
visible around its entire circumference. See V. I. 
p. 435, Note. (Original.) 

The bases of two side arms are seen in two of the 
grooves, articulating with the uppermost large joint 
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Miller considers to have sent off ten branches at 
every joint, five to the interior and five to the exte- 
rior of the petals. 

Fig. 14. One of the largest auxiliary side arms. Some 
of these contained more than 100 joints. See V. I. 
p. 438. (Goldfuss.) 

a, b, c. represent different forms of the joints at different 
parts of the side arms, with their nicely adjusted 
articulating surfaces. 

Figs. 15, 16, a, b, &c. Various modifications of the 
articulating surfaces of the joints composing the 
fingers and tentacula. (Goldfuss, PL LI.) 

Fig. 17. Magnified extremity of one of the tentacula. 
The two last joints form a very delicate pair of pin- 
cers, to lay hold on its prey. (Original.) 

Plate 64. V. I. p. 442. 

Fig. 1. Caryophyllia arbuscula, nat. size, with the ani- 
mals expanded. (Mem. du Mus. d'Hist. Nat. Tom. 
6, PL 16, f. 2.) 

Fig. 2. The animal of Fig. 1. magnified ; as seen from 
above. 

Fig. 3. Vertical section of the cup of Meandrina laby- 
rinthica, with the animal placed within it. (Mem. 
du Mus. d'Hist Nat. Tom. 6, PL 16, 10 b.) 

Fig. 4. a. The common Actinia, or Sea Anemone, ex- 
panded. 6. The same contracted within its external 
skin. (Encyc. Method. PL 72. 6.») 
Ig. 6. Madrepora gyrosa. (Ellis. Zooph. Tab. 61, 
Fig. 2.) 



•Bimal has no calcareous cell, but contracts itself into a 
toogh fleshy sac, see Fifi^. 4 6. At a. the Tentacula are represented 
in a state of expansion. Some of these Polypes present the same 
display of brilliant colours as many of those which construct per- 
sistent calcareous cells. 
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Fig. 6. SeetioD of the aninul of Meaadnna nridia, utd 

of the conl in which it ii placed. 
Fig. 7. Animali of Metudrina Unwm as aeen from 

above, and magnified ; tiuj an [daced in caafliM»t 

stellated cella similar to tfaoae in Fig. 5. 
Fig. 8. One of the same, seen in profile, with the edges 

of its coralliiM plates hehind the tentaeola. (Man. 

du MuB. d'Hisu Nat. Tom. 6, PL 15. 4.) 
Fig. 9. Caryopbyllia Smithii, from Torquay. NaL size. 
Fig. 10. The same, with its animal partially expanded, 

within the centre or the conl. 
Fig. 11. The animal expanded, and seen ftam abore. 

(Zoological Journal, Vd. 3. PI. 13.) 

Plate 66. V. 1. p. 466. 
Fig. 1. A. 6. C. Trunk, and dichotomout branches of a 
foMil tree, Lepidodendron Stembergii, found in the 
roof of a coal mine at Swiaa, in Bohemia. (Stem- 
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coast of Northumberland. This fragment is about 
five feet high, and two feet three inches in diameter 
at its base.* Scale one-twenty-fourth. (Sopwith.) 

2. Fragment of the bark on the trunk of a Sigillaria, 
from Earl Fitzwilliam's coal mine at Elsecar, near 
Rotherham* In this mine many large trunks are 
seen inclined in all directions, and some nearly ver- 
ticaL (See V. I. p. 470, Note.) The bark is converted 
into a thin lamina of coal, and remains attached to 
the lower portion of this specimen. It exhibits on 
its outer surface scars formed by the articulations 
of the bases of leaves ; these arc penetrated near 
their centre by three apertures for vessels that 
passed from each leafinto the trunk. The decorti- 
cated upper part of this specimen presents an im- 
pression of its striated internal surface, and exhibits 
beneath each scale two oblong parallel apertures, 
through which the vessels from a leaf penetrated 
the trunk. Scale one-half. (Original.) 

The substance of the trunk must have been in 
a state of decay, before the mud, which is now har- 
dened into shale, could have entered the interior of 
the bark. When trunks of this kind are inclined 
at an angle exceeding 45^, they are usually dis- 
tended with sandstone, or sandy shale ; when at a 
less angle than 45% they are most commonly com- 
pressed, and have only a thin flat portion of shale, 
formed of indurated mud within their bark. The 
bark, wherever it has not perished, is converted to 
coal. 

Q!. Articiilating leaf-scar on the exterior of the bark of 
another large trunk of Sigillaria from Elsecar. Nat. 

* M. Ad. Brongniart found a stem of Sigillaria in a coal mine at 
in Westphalia, which was dirhotomous near its top. 
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sixe. On compuing this tear with thorn apoa the 
htak of Fig. 2, it may be H«a that the di&rent 
modes of articnlation of the leaves with the cortical 
iotegumeDt preseat obviooa cbaracten, on which 
specific distinctions may perhaps moat easily be 
established, in this very obacnre and eurioos family 
of extinct plants. See various fignres of these leaf- 
scars in Liadley and Hatton's Fossil Flora, Plates 
65. 56. 57. 71. 72. &c. In Figs. % and 3r, as in 
many other species, decnrrent lines are Tiaible on 
both sides of the scar. (OriginaL) 
Pig. 3. llodendroa Allanii, (mobis) scale one-fifth. 
S«e V. I. p. 475. Note. Drawn from a plasta* cast 
of an impression on sbnditone, in the Hnseum of 
the Royal Society of Edinborgfa from the Coal fw> 
mation at Craigleith. Thia sandstone has formed 
a natural mould on the oater surface of a stem, 
which has entirely perished ; our cast girea a bc- 
simile of the small riiomb(»dal scales, and of three 
lai)^ round scars on the exterior of the tnuk. 
This impression has been figured, in an inverted 
position, by Mr. Allan in V<^ IX. IVaos. Royal 
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Fig. 4. A single scar fonned by the attachment of a cone 
of another species, Ulodendron Lucasii, (nobis) dis- 
covered by Mr. Lucas in the S. Wales Coal field 
near Swansea. Some scales and speared-shaped 
leaves of the trunk are still preserved around the mar- 
gin of this scar. As the bark has fallen off, we have 
only the impression of its inner surface. This sur- 
face exhibits small apertures, through which vessels 
entered from beneath the bark-scales into the trunk. 
On the upper part of the disk, the traces of many 
of these vessels have been obliterated by pressure 
of the cone. Scale one-fourth. (Original.) 

Fig. 6. Ulodendron Stokesii. (nobis) A large oval scar, 
(4^ inches in its longer, and 3i inches in its shorter 
diameter) preserved in shale from an unknown lo- 
cality in the English Coal Formation. On the 
maigin of this scar are the remains of rhomboidal 
scales, and impressions of scales, and a few small 
leaves. Within the disk a few fragments only of 
the bark remain near its upper margin. Near its 
centre, is the mark of the insertion of the stem of 
a large cone. The lower half exhibits a series of 
small tubular cavities, marking the place of vessels 
which passed from the bark into the trunk, one 
beneath each of the bark-scales that have fallen off. 
In the upper half of the Scar, there are but slight 
traces of these cavities, and the surface is marked 
with furrows, produced by pressure of the long 
radiating scales of the base of the cone. Scale one- 
fifth. (Original.) 

Fig. 6. Ulodendron Rhodii. (nobis) Scar on a scaly 
stem, from the Coal field of Silesia, figured by Rhode 
in his Beitrage zur Pjlanzenkunde der Vorwelty L. 
2. PI. 3. Fig. 1. The lower portion of this Scar 
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retains the bark-scales modified by pressore of tbe 
Strobilna or cooa that grew from the centre of tbe 
disk. The upper portion of tbe Scar is without io- 
dicatioDS of bark-scales, and is covered with radi- 
atiog furrows, impressed on it by the hng sleoder 
scales of the base of the Strobilus, which have obli- 
terated the bark-acales.* 

The character of this acar approacbca to that of 
Fig. 5, but its proportions differ, meaaoring 3j 
inches in the longer, and 2^ inches in tba shorter 
diameter. The scaly bark (which in Fig. 5 has 
been almost entirely removed fnua the area of tbe 
scar), is preserved on the lower portion o( the didt 
of Fig. 6. Scale two-ninths. (OriginaL) 
Fig. G. Cast of UlodendroD Conybearii (noAu) formed 
by Pennant sandstone of the Coal fonnatioa at 
Stapleton near Bristol. This cast expresses the 
exact form of an oval scar, or cavity on a stem 
from which a cone had fallen off. 

The disk is covered with slight ridges and furrows, 
radiating in all directions from Uie point of insert 
tioa of the cone, and formed by pretaore of its 
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few small scales of the bark remain adhering to the 
Sandstone. Scale one-fourth. (OriginaL) 

Fig. 7. Portion of the trunk of Favularia, one-fourth 
nat. size. This plant is distinguished by the tessel- 
lated appearance of the scales, which cover the space 
between each fluting of the Bark. In the centre of 
the area of each scale is a club-shaped scar, which 
gave origin to a leaf; it was a dicotyledonous plant, 
probably allied to Sigillaria; and its stem must 
have been covered with a mass of densely imbricated 
foliage. In the Genus Sigillaria the leaves were 
more distant from one another. The Rows of scars 
are separated by a groove, Fig. 7. b. ; their dispo- 
sition in the vertical direction is indicated by the 
line a. (Lindley, Foss. Fl. PI. 73.) 

Fig. 8. Reduced from Lindley and Hutton's figure (PL 
31) of the central portion of a Stigmaria ficoides, 
from Shale in the roof of the Jarrow colliery near 
Newcastle. We have here a view of the inferior 
surface of this curious plant. Its dome-shaped 
hollow central trunk, or stem, was three feet in 
diameter, and fitted to sustain horizontally in a 
floating position the numerous long branches by 
which it was surrounded ; these divide into two, at 
a certain distance from the Trunk. When perfect, 
and floating in water, its appearance must have 
resembled theTorm of an Asterias. On the two 
longest branches, a. h, is seen the longitudinal de- 
pression, which is usually adjacent to the small 
internal woody axis of these branches, and from its 
position in this fossil, we learn that the place of 
this depression was on the inferior surface of each 
branch. Scale one-twenty-fourth. (See V. I. p. 
476.) 
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F^. 9. Vertical section of the dome-shaped trnnk of 
Stigmuii, shewing the raUtive positioD of the 
branches. (Lindley and Hotttw.) 

Fig. 10. Restored portion of a branch of Stigmuia, 
shewing the manner io which the long cyHndrical 
leaves proceeded from the tubercles arooDd its sur- 
face to the length of many feet. In front, extend- 
ing from a. to b. is seen the depressioD adjacent to 
the interoal eccentric woody axis a. Frmn b, to r. 
this axis is Itiid hare by the removal of a portion of 
the sandstfKie. This part of the axis is drawn from 
ft specimen in the Oxford Moseara. Scale one- 
seventh. (Original.) 

Fig. 11. Fragment of a branch of Stigmaria, shewing 
the character of the Tubercles, which formed arti- 
calations with the bases of the leaves. The enlarge- 
ment of the leaf towards its base (a) seems to have 
been calcalated to strengthen this part, and to afiiMd 
space for the articulating socket. This socket 
formed, with the spherical tubercle, an univeiaal ball 
and socket joint, admitting of motion in every di- 
rection to a long cylindrical leaf floatii^ in water. 
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Fig. 6. Longitudinal Sections of Araucaria excelsa, 
shewing polygonal disks, in double and triple rows, 
on the surface of the longitudinal tubes. Some of 
the tubes are without disks, as in all Coniferee. 

Fig. 6. Transverse Section of Araucaria excelsa. 

a. Portion of concentric annual layer. 

Kg. 7. Radiating and concentric structure of a branch 
of Pinus, as seen by the naked eye in a transverse 
section; the microscopic reticulations are omitted. 
(SeeV. I. p. 486. Note.) 

a. a. Concentric annual layers, indicating periodical 
growth. 

Fig. 8. Longitudinal Section of Pinus, shewing the rela- 
tive positions of the longitudinal vessels and me- 
dullary rays. 

a. Longitudinal vessels, forming the woody fibres. 

b. Medullary rays. 

Plate 57. V. L p. 494. 

Sections exhibiting the silicified remains of Conifers^ 
and Cycadese, in their native bed, between the Portland 
and Parbeck stone, on the coast of Dorsetshire. 

Fig. L Appearance of trunks and roots of large Coni- 
ferous trees, and of trunks of Cycadites, in the 
black earth, which formed the soil of an ancient 
Forest in the Isle of Portland. (De la Beche.) 

Fig. 2. Remarkable concentric Ridges of Stone, around 
the erect stump of a Fossil Tree in the Isle of 
Portland. See V. I. p. 495. Note. (Henslow.) 

Fig. 3. Inclined position of the petrified stumps of large 
Coniferae, and of the bed of black mould and peb- 
bles in which they grew, near Lulworth Cove, on 
the Coast of Dorset. (Buckland.) 
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PLATBfiO. V. I.yw4|l(l., ., w i, 

' Wahn €■ Tkuam» IMS; in Hm CMMMMMjr rf 
Udy TMlMmBi. (!■■>■*.) > <<^ :| •• . 
Fig.8. Tk«mfOTwaeetioii«riiMtnmkof SiHk^MMiih, 

Fig. 3. Tnaunnt Metim of » yong Inak af Gfois 
tevolnte. SeeCteoLTimiw. I^mmI. ma il.g. Vol iL 
PtS.PL4«. (BMklMd.) 

F%. I. I^licifled trmlk of OfendHtti m cgi Joph yllns, 
from the Dirt bed in the Isle of Portiaiid. (Ori- 
ginal.) 
Fig. 2. Portion of the Base of Fig. 1. See V. I. p. 497, 

Note. (Original.) 
In Plates 60, 61, A represents the central mass of cellular 
tissue. B the single circle of radiating woody plates. 
C the circle of cellular tissue, surrounding B. And D 
the case or fake Bark, surrounding C. And in PI. 61, 
Fig. 1, 6, represents a second cirde of radiating woody 
plates. 

Plate 61. V. I. p. 497. Note. 

Fig. 1. Silicified trunk of Cycadites microphyllus, from 
the Isle of Portland, with numerous buds rising 
from the axillse of the Petioles. (Original.) 
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Figs. 2, 3. Vertical sections of agatised Petioles, com- 
posing the false bark on the trunk of Cycadites 
microphyllus, and of embryo Buds. In the bud, 
Fig. 2. d. the division between the two woody circles 
is not distinct. In Fig. 3. 'd. it is very obvious ; but 
the intermediate circle of cellular tissue is repre- 
sented only by a fine line. See V. I. p. 498, Note. 
and p. 600, Note. (Original.) 
In the sections of PI. 61, Figs. 2, 3, and PL 62, the 
following letters are used to indicate the same parts, a, 
cxytton, or down; b, integument of petioles or scales; c, 
bundles of vessels ; d, woody circles ; e, imperfect woody 
circles; Jl cellular tissue; g, embryo bud; A, gum ves- 
sels.* 

Plate 62. V. I. p. 498, Note. 

Fig. 1. Longitudinal section of a Petiole of Zamia spi- 
ralis magnified two times. It exhibits four bundles 
of vessels passing longitudinally through the cellular 
tissue, which is interspersed with gum vessels. V. 
I. p. 499. (Original.) 

A. Transverse section of Fig. 1. magnified, and showing 

the irregular disposition of the bundles of vessels. 
(Original.) 
(fm Magnified view of one of the bundles of vessels at 
A, c. (Original.) 

B. d\ Magnified transverse section of a bundle of ves- 

sels in the petiole of Zamia horrida. (Original.) 
Fig. 2. Longitudinal section of a portion of an agatised 
petiole of Cycadites microphyllus, from Portland, 
magnified four times. The down or cotton at a, is 

* These very beautiful and instructive sections were presented to 
Be bj Mr. Witbam, being portions of a trunk whicb I bad placed 
St his dbposition. 
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moat beautifully prescTred, and the integmmenU of 
the petiole b, longitudinal TCseeU e, and gnm res- 
■els y, correspond with thoee in F^g. 1. See V. I. 
p. 499, Note. (Original.)* 
Rg. 3. Tranireroe section of a portioo of the lowest 
Petioles, in PL 61. Fig. 3, b, c, magnified four 
times. The disposition of the bundles of vessels is 
nearly parallel to the integument of the Petiole.i- 
i. Magnified portion of the double woody circle, witfaio 

the Embryo bud, PI. 61. Fig. 3, 'd. 
<f . More highly magnified portion of the embryo double 

woody circle d. 
c". More highly magnified section of one of the bundles 

of vessels, adjacent to c. 
These bundles of vessels exhibit, in their transverse 
Section, a aeries of minute tubes, arranged in rows, and 
between these rows, opaque plates of compressed cellolar 
tissue, resembling portions of medullary rays. 

The fibrous structure of the integument is preserved in 
several parts of b. See V, I. p. 501, Note. (Original.) 

' Mr.RobertBrownliBi noticcdiu IheeellDlsTtimeof a sQicified 
iiik of Cycsdllw. porttoni of Chslotidony heMitig the fi 
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Plate 63.* V. I. p. 603. 

F^. L Recent Pandanus^ of S. America, twenty feet 
highy with its fruit attached. (Mirbel.) 

F^. 2. Fossil fruit of Podocarya, from the Inferior Oolite, 
near Charmouth, Dorset. Great part of the surface 
is covered with a stellated Epicarpium ; the points 
of many seeds project in those parts (e) where the 
Epicarpium is wanting. (Original.) 

Fig. 3. Reverse of Fig. 2. shewing the seeds placed in 
single cells (6) around the circumference of the fruit. 
These seeds stand on a congeries of foot-stalks {d) 
composed of long fibres, which terminate in the re- 
ceptacle, (r) The surface of the receptacle is studded 
over with small disks, in which these foot-stalks 
originate. (Original.) 

Fig. 4. Base of the same fruit, shewing the transverse 
section of the receptacle (r), and the summits of 
many abortive cells on the left side of the receptacle. 
(Original.) 

Fig. 6. A single seed of Podocarya converted to carbo- 
nate of lime. Nat. size. (Original.) 

Fig. 6. The same magnified. (Original.) 

Fig. 7. Transverse section of a seed magnified. Two 
lunate marks, of a darker colour than the other part, 
appear near its centre, J^, See Fig. 8. and the 
middle of Fig. 10. (Original.) 

Fig. 8. Magnified portion of Fig. 3 : shewing a withered 

• JExplanation of Letters of Reference. 

a. Stellated tubercles, each one covering the apex of a single seed. 

b. Sections of the seed cells. 

t. Bases of cells from which seeds have fallen. 

d. Fibrous foot-stalks between the seeds and receptacle. 

e. Apices of seeds uncovered. 
y. Transverse section of seeds. 
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stigma in the centre of each hexagonal tubercle (a) ; 
beneath these tubercles is a loDgitudinal Section of 
the single cells (6), each coDtainiDg one Beed(_/^; 
and in front of these cells arc the h<^ow bases of 
other celh (c, c) from which seeds bare been re- 
moved. (Original.) 
Fig. 9. Another magnified portion, shewing the afnces 
of many seeds (e) from which the Epicupinm has 
been removed. (OriginaL) 
f^. 10. Another magnified portion, shewing at a, b, c, 
more distinctly the same parts as at Fig. 8 ; and at 
df the upper portion of the fibrous fbot-staIVs be- 
neath the bases of the cells, c (OriginaL) 

Fig. 1 1, Summit of one of the drupes or groups of cells 
into which the fruit of the recent Paadanns is 
divided ; shewing an bezagooal dispoution of the 
coronary tubercles, each bearing at its centre the 
remains of a stigma, as in the Fodocaiya. See Figs. 
16. 17. (Original.) 

Fig. 12. Exterior of a single seed-cell of Paodanns odo- 
ratiastmuB. (Jaquin. Frag. Bot. PL 14.) 

Fig. 13. Section of a Drupe of Pandanus odoratiasimus. 
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Fig. 17. Side view of another tubercle of the same 
species. (Jaquin. Frag. Bot. PL 14.) 

Plate 64. V. I. p. 517. 

Fig. 1. Fossil leaf of a Flabelliform Palm from the Gyp- 
sum of Aix in Provence. (Brongniart.) 

Fig. 2. Upper portion of the Fossil trunk of a tree 
allied to Palms (nearly four feet in diameter)^ from 
the Calcaire Grossier at Vaillet, near Soissons^ pre- 
served in the Museum d'Hist. Nat. at Paris. See 
p. 516, Note. (Brongniart.) 

Plate 65. V. I. p. 529. 

Fig. 1. Section across the Wednesbury Coal basin from 
Dudley to Walsall. (Jukes.) 

The extensive Iron foundries which cover the 
surface of this district, and the greater part of the 
manufactures in the adjacent town of Birmingham, 
originate in the Coal and Iron ore, with which the 
strata of shale in this Coal basin are richly loaded. 
The Dudley Limestone, here found immediately 
below the Coal formation, occurs usually at a much 
greater depth in the series. The Mountain Lime- 
stone, Old red Sandstone, and Ludlow rocks, are 
here wanting. (See PI. 66, Fig. 1.) 

Fig. 2. Section, shewing the basin-shaped disposition of 
the Carboniferous strata in S. Wales. (Rev. W. 
D. Conybeare.) 

The richest beds of Coal and Iron ore are placed 
almost immediately above the Mountain limestone. 
(See pp. 65, 529.) It is to this district that our 
Posterity must look for their future supply of Coals, 
and transfer the site of their Manufactures, when 
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the Coal fields of the northern and central parts 
of England shall be exhausted.* 
Fig. 3. Section of ioclined Carbooiferons strata, over- 
laid nnconformably by bonzwital strata of Mew 
Red Sandstone, Lias, and Oolite, in Somersetshire. 
This Section illustrntes the manner in which Car- 
boniferous strata have been elevated at their extre- 
mities around the circumference of a basin, and 
depressed towards its centre, and also intersected 
by fractures or Faults. See V, I. pp. 627, 642. 

In Section 1, 2, of this Plate, no notice is taken 
of the Faults which intersect the Coal basins. 



Plate 66. V. I. p. 527, Note. 
Fig. 1. Section of the strata composing the SilurioM 
Sifslem, and the lower part of the Carboniferous 
System, on the frontiers of England and Wales. 
(MurcbisoQ.) 
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resulting from these Interruptions of the continuity 
of the strata are pointed out in pp. 543, 544. 

A large portion of the surface of these strata 
near Newcastle is covered with a thick bed of 
diluvial Clay interspersed with Pebbles, in the 
manner represented at tlie top of this Section. The 
effect of this Clay must be to exclude much rain- 
water that would have percolated downwards into 
the Coal mines, had strata of porous Sandstone 
formed the actual surface. 

Plate 67. V. I. p. 559. 

Fig. 1. represents the case of a valley of Denudation in 
stratified rocks, terminated abruptly by a cliff on 



copies of bis most important plans and sections, accompanied by 
written documents, of tbe under ground workings in the Collieries 
near that town, in which all those spaces are carei'ully noted, from 
whence the Coal has been extracted. Every practical Miner is too 
well acquainted with the danger of approaching ancient workings in 
consequence of the accumulation of water in those parts from which 
Coal has been removed. The sudden irruption of this watiT into a 
mine adjacent to such reservoirs is occasionally attended with most 
calamitous and fatal results. See History of Fossil Fuel, the Col- 
lieries and Coal Trade, 1835. P. 24i) et seq. 

The dictates of humanity which prompt us to aid in the preserva- 
tion of human life, no less than the economical view of rendering 
aTailable at a future time the residuary portions of our beds of 
Coal, which will not now repay the cost of extracting them, should 
indoce all proprietors and other persons connected with Coal Mines, 
and especially Engineers and Coal Viewers, to leave to their succes- 
sors a legacy, which will to them be precious, by preserving minute 
and exact records of the state of the coal in their respective districts. 
It can, however, scarcely be expected, that such measures will be 
generally and systematically adopted throughout tbe many Coal 
fields of this country, unless the subject be legislatively taken up by 
Ammc official persons, whom it behoves, as guardians of the future 
welfare of the nation, to institute due measures, whilst the opportu- 
nities exist, for preventing that loss of life and property, which a 
little attention bestowed in season, will preserve to posterity. 
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accumulates therein until it is discharged by nume- 
rous springs, in positions similar to S, near the head 
and along the sides of the Tallies which intersect 
the junction of the stratum a, d^ with the stratum 
h,V. See V. I. p. 669* 

The Hill C, represents the case of a spring pro- 
duced by a Faulty H. The Rain that &lls upon 
this Hill between H, and D, descends through the 
porous stratum d\ to the subjacent bed of Clay h\ 

* The term Cowh%^ so common in the names of upland Villages, 
is usually applied to that uuwatered portion of a yalley, which forms 
its continuation heyond, and above the most elerated spring that issues 
into it; at this point, or spring head, the valley ends, and the Com^ 
beg^s. The conveniences of water and shelter which these spring- 
heads afford y have usually fixed tiie site of the highest villages that 
are planted around the margin of elevated plains. 
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The inclination of this bed directs its conrse to- 
wards the Fault H, where its progress is intercepted 
by the dislocated edge of the Clay bed Vj and a 
spring is formed at the point f. Springs originating 
in causes of this kind are of very frequent occur- 
rence, and are easily recognized in cliffs upon the 
sea-shore.* In inland districts, the fractures which 
cause these springs are usually less apparent, and 
the issues of water often give to the Geologist notice 
of Faults, of which the form of the surface affords 
no Tisible indication. See V. I. p. 660, Note. 
Fig. 2. Section of the valley of Pyrmont in Westphalia. 
A cold chalybeate water rises in this valley at d, 
through broken fragments of New Red Sandstone, 
filling a fracture which forms the Axis of Elevation 
of the valley. The strata are elevated unequally 
on opposite sides of this fracture. See V. I. p. 561. 
(Hoffmann.) 

Explanation of Letters referred to in this Figure. 

a. Keuper. 

b. Muschel-kalk or shelly Limestone. 

c. Variegated Sandstone. 

d» Cold chalybeate Springs rising through a fracture on 

the Axis of Elevation of the Valley. 
M. The Muhlberg, 1107 feet above the sea. 
B. The Bomberg, 1 136 feet above the sea. 
P. Pyrmont, 260 feet above the sea. 

Fig. 3. Section reduced from Thomas's survey of the 
mining district of Cornwall (1819); it exhibits 

* Three such cases may be seen on the banks of the Severn near 
Bristol, in small faults that traverse the low cliff of Red Marl and 
Lias on the N. E. of the Aust Passage. See Oeol. Trans. N. S. 
Vol. I. Pt. II. PI. 37. 
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the manner in which the Gmnite and Slate near 
Redruth are intersected by metalliferous Veins, 
terminated abruptly at the surface, and descending 
to an unknown depth ; these Veins are usually most 
productive near the junction of the Granite with the 
Slate, and where one Vein intersects another. The 
mean direction of the greatest number of them is 
nearly from E.N.E. to W.S.W. They are inters 
sected nearly at right angles by other and less no- 
merous Veins called Cross Courses, the contents 
of which usually diifer from those of the E. and 
W. veins, and are seldom metalliferous. 

The Granite and Killas and other rocks which 
intersect them, e. g. Dykes and intruded masses of 
more recent Granite, and of various kinds of poi^ 
phyritic rocks called Elvans (see PI. I,a9. b. c.) 
are considered to have occupied their present rela- 
tive positions, before the origin of the fissures, 
which form the metalliferous Veins, that intersect 
them all. (SeeV. I. p. 550.)* 




EXPLANATION OF PLATE 68. 109 

Plate 68. V. I. p. 663. 

Section shewing the basin-shaped disposition of Strata 
belonging to the Tertiary and Cretaceous Formations, in 
the Basin of London, and illustrating the causes of the 
rise of water in Artesian Wells. See V. I. p. 564. Note. 
(Original.) 

# 

senrable in them ? Copper, Tin, Iron, and Zinc, in combination 
with the sulphuric and muriatic acids, beinjj very Koluble in wat<*r, 
are, in this state, capable of conducting voltaic electricity ; so, if by 
means of infiltration, or any other process, we suppose the water 
to have been impregnated with any of these metallic salts, the 
rocks containing diOereut salts would undoubtedly become in diffe- 
rent or opposite electrical conditions; and hence, if there were no 
other cause, electric currents would be generated, and be readily 
transmitted through the fissures containing water v^ith salts in solu- 
tion ; and decompositions of the salts and a transference of their 
elements, in some cases, to great distances, would be the natural re- 
sult. But, on the known principles of Electro-maf/netism, it is evi- 
dent that such currents would be more or less influenced in their 
direction and intensity by the magnetism of the earth. They cannot, 
for instance, pass from N. to S. or from S. to N. so easily as from 
E. to W. but more so than from W. to E. The terrestrial magne- 
tism would therefore tend, in a greater or less degree, to direct the 
Toltaic currents through those fissures which might approximate to 
an east and west bearing, and in separating the saline constituents, 
would deposit the metal within or near the electro-negative rock, 
and the acid would be determined towards the electro-positive rock, 
and probably enter new combinations. Or, the sulphuric acid might, 
by means of the same agency, be resolved into its elements ; in which 
case the sulphur would take the direction of the metal, and the ox- 
ygen of the acid, and in this way, the metallic suli)hurets may have 
probably their origin ; for, if I mistake not, tlie metallic sulphate$^ 
Bupposing them to have been the prevailing salts, as at present, 
would be fully adequate to supply all the sulphur required by the 
same metals to form sulphurets ; indeed more than sufficient, if we 
deduct the oxide of tin, and other metalliferous oxydes found in our 
mines. The continued circulation of the waters would, in time, 
bring most of the soluble salts under the influence of these currents, 
till the metals were in great measure separated from their solvents, 
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Plate 69. V. I. p. 66a. 

Fig. 1. Theoretical sectioD, illustratiog the Uydnalic 
conditioDB of atrata diapoaed in tbe fonn of Bssins. 
See Vol. I. p. 666, Note. (Original.) 

Fig. 2. Theoretical section, shewiag the effect of Fanlti 
aad Dykes oa water percolating inclined and pei^ 
meable Strata. See VcJ. I. p. 666, Note. (OriginaL) 

Fig. 3. Double Artesian Fountain at St Ouea, near 
Paris, raising water to Eopply a Canal basin, from 
two strata at different depths. The water from 
the lowest stratum rises to the greatest height 
See V. I. p. 662. Note. (Hericart de Thury.) 

•nd depotited in tbe EmI and Weit T«ins, ftorf near llw rocks to 
wbicb they were determined by Ibe electric correati.'' 

In B Letter to tbe Author npou this aatyect (June 39, 1836), Hr. 
Fox further remarks : 

" It sboold be obaerred tbat in proportioa u tbe depoiitian of die 
netsta proceeded, the roltaic action mutt neceisuily hare been 
conaiderablj augmented, k> aa to render it highly probable that the 
melala were chiefly deposited at rather an early period iu the biatoiy 
of the containing veina ; and their intecsection by other reins aeeim 
to Btrengthen Ibis probability." 
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INDEX. 



AcftoDUS, a genus of fossil sharks, i. ammonites, how different from nau- 

288. tili, 353 ; Von Kuch's theory of,!. 

Actinocrinites, 30-dactylits, Miller's 352 ; lues of lobes and saddles in, 

restoration of, i. 429. i. 354; concluding obserratioiui upon, 

Adapts, character and place of, i. 82. i. 355—357 ; probable place of heart 

Agassis, his reco^ition of the scales of in, ii. 58. 

fishes in coprolites, i. 191 ; on causes Anarrhicas, palatal teeth of, L 281. 

of the death of fishes, i. 122 ; on on- Animals, final caude of their creation, 

ginof cololites,i.200;on Glaristur- i. 101; lower classes of, predomi- 

Ue, i. 257 ; his classification of fishes, nate in earlier strata, i. 1 15 ; extinct 

i. 268 ; documents consigned to him races, how connected witli existing 

by Cuvier, i. 267 ; his new orders of species, i. 581 ; causes of their sud- 

fishes, i. 269, 270 ; geolofpcal re- den destruction, i. 122 ; small num- 

sults established by, i. 272, 273; beradapied for domestication, i. 100; 

his new arrangement of Monte Bolca terrestnal, how buried in strata of 

fishes, i. 285 ; his discovery of be- fresh water and marine formation, i* 

lemnites with ink bags, i. 374 ; on 128. 

the bilateral structure of radiated Animal enjoyment, one great object of 

animals, i. 415. creation, i. 293, 301. 

Agnostus, a genus of trilobiles, L 391. Animal kingdom, four great divisioosof, 

Aichstadt, pterodactylet found at, i. coeval, i. 61 ; early relations of, i. 87. 

221. Animal life, extent of upon our globe, 

Aix, fossil fishes of, i. 285. i. 102 ; progresaive stages of, i. 1 16; 

Allan, Mr., his paper on Antrim be- remains of in secondary strata, i. 72. 

leinnites, i. 377. Animal remains, most instructive cvi- 

Amber, foesil resin from lignite, i. 520. dences in geology, i. 128 ; preserved 

Amblyptems, fonl genus of fishes, i. chiefly by agency of water, i. 126. 

278. Annelidans, fiMsil remains of, i. 387. 

Ammonites, formed by cephalopodous Annin^, Miss, her discovery of ink bag 

mollusks, i. 333 ; characteristic of vrithin homy sheath of belemnite, u 

different formations, i. 333 ; geolo- 374 ; her discoveries at Lyme Regia, 

gical distribution of, i. 334 ; eeogra- passim ; her observations oa connec- 

phical ditto, i. 335 ; extent and num- tion of lignite with pentaciinites near 

oer of species, i. 334 ; sixe of, i. 334 ; Lyme, i. 437 ; her discovery of fossil 

sub-genera of, i. 334 ; shell com- pens and ink bags of Loligo, i. 304. 

posed of three parti, i. 336 ; exter- Anoplotherium, character and place of, 

nal shells, i. 337, 338 ; outer cham- i. 81 . 

ber contained the animal, i. 337 — Anstice, Mr. W., his discovery of in- 

339 ; double functions of shell, i. sects in coal formation, i. 405 ; me- 

338 ; contrivances to strengthen galichthys, &c. found in Coalbrook 

shells, i. 339—344 ; ribs, architectu- Dale, by, ii. 43. 

ral disposition of, i. 341 ; transverse Ant eater, humerus like that of mega- 

plates,useoftheir foliated edges, 1.344 therium, i. 154. 

— 349 ; compound internal arches, i. Anthracotherium, character and place 

349 ; siphuncle, organ of hydraulic of, i. 82. 

adjustment, i. 350, 351 ; siphuncle, Apiocrinites,or pear encrinite. Miller's 

occasional state of preservation, i. restoration of, i. 428. 

351, 352; siphuncle, placed difle- Arachnidans, two great families of, 

rently from that of nautili, i. 363 ; found fossil, i. 405. 

siphuncle. Dr. Prout's analysis of, Arago, M., on expenditure of rain 

i. 352 ; airchamben, more complex water, i. 557 ; on Artesian wells in 

in ammonites than in nautili, i. 350 ; France, i. 564. 



! bwit 



IT IQ ilniclDre of, i. 
■ul trnaki aft lidinbBrgh, 
1. m ; roidl in I4u, i. 407 j loc>- 
Utia of hvlDg spn-in. i. 4^8. 

Ar]taiuu(>, ill oiigin ilill danblful, i. 
313. 

AnMdillD, habit and diatribnticm of, i. 
144 ^fan-foot of, ■daptcdibrdioing 
u ID Ihc meitalhtriuBi, i. 154 ; Mo; 
umour rpwniLlini; that nt mrgadw- 
rium, i, lliO— I&i. 

Annian weUa, oictliod of obtaimiw, i. 
£61, 568 ; ciampln of BCtioo d. i. 
MS ; whcie moat aiadable, i. 563 ; 
raoMofHicaf walrrm, LS64— SffT ; 
tMBprialura ofwalcria, i. 567 ; ai- 
leiiuve applicatioD of, i. 568 ; Cbi- 
orae naniicr oT boring wilbont ndi, 
i. 568 1 great impOTtanoe of, i. 569. 

Aniculaia, eariint •lanptea of, i. 62 1 
rtauuna of ludl. i. SM; (bniclaw* 
ia allfoaailifanmalbrmatiooa, i. 413 ; 
cbangra in familiea of, i. 413. 

Aitoia, anificul fDODtaiiia in, L U3 — 
966. 

Aaaphui, i. 391. 

Aaaptaua eandalvi, fnaiJI ajca of, i, 

Aapidnhyacbna, i. 976. 
Aatctopbyilitei, abuodant in caal, i. 
479. 



BaktT, Mm, brionnite in tier rctlK- 

ban, i. 375. 
Bakewell, Mr., bia tioHtof tbc ciust 

of animal life, i. 101. 
BaliaM. ipioaa, aclioa of, i. 391. 
Baiail, vanona pheoMHoa of. it. 6. 
Basna, itfata of varioai agei dotnacd 

ia I6nn of, i. 537 ; mecbitiial a^ 

taliooa producinft, i. 538. 
Bat, loc* compared ■itfa Ihoae of pH- 

rodacljlc, i. 331. 
Baan, booca of, ia ca*aa of fiiiiaaaj 

&c. i. Mi booaa of, in en*M aeai 

li*g.. 1.597. 
Bcanfon, CaMaia, on Imcilta aonk ia 

A* an, 1.346. 
Baaamoat. M. Efe de, 

Bnvar, cbael-abapad al 
iociaon, i. 149. 



Ataio(pt)erc,ruDruoiiiorin ciirnlatioD 
of waUr, i. 557, S70 ; ancient auie 
of illuatnted bj eja of baail liila- 



Bvecbjr, CapuiD, at 

in Cbili, i. 336. 
BctI le>,Temaici of in oolitic a n i u .B.78. 
Battle, eonierted to ckalcedoo; bv 

Boelle iianei. fiom coal abate, MU 
Ediaburih, i. 199. 

Btciiming, meaniag of the word ia 
Gen.i. i.i.l9, 21 ; prooriofinphe- 
■uDwu of piimaiT atntified nrkt, 
i.63; ronriuionanBpcciiait aeM- 
ntj of. i. 58 : ril illngaod ri;iaet ne- 
ci« ibewB to bavebxj. i. 53. 55.W; 
nolopnl endcDcea of. i. 585, 566. 
etcbcr, (.'np'iiTi. hii oliwmtiooi oa 
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B«e(|Mrol, M^ bis reduction of meullic Drori, cotl in oolite formation at, i. 75, 

ores by electro-cbemical apparatus, 491. 

i. 617. Brougham, Lord, on religious end of 

Berkley, Biriiop, on sensible demon* study of natural philosophy, i. 591. 

stration of toe eiisteoce of an invi* Drown coal, character and extent of, i. 

sible (iod, i. 199. 508. 

Berthier, pyrogenous crystals made by, Drown, Mr. Robert, on distribution of 

i- 509. living ferns, i. 463 ; discovery of 

Bible, reveals nothing of physical sci- gymnospemious structure of conife* 

eace, L 14. rs and cycadee, i. 484 ; his section 

Bilin, fossil infusoria found at, i. 610. of a stem of cycas ruvoluta, i. 497 ; 

Birds, extent of fo«l remains of, i. bis discoveries of fossil spiral vessels, 

86; fossil footsteps of, in Connecti- i.499, 614 ; name uf podocar^-a sug- 

cut. ii. 39. ge»ted by, i. 504 ; his discovery of 

BlainviUe* M., bis memoir on belem- fossil spiral vessels and traces of ex- 

nites, i. 371; his reasoning respecting travasated gum in fossil cycadites, 

belemnites confirmed, i. 375 ; bis il. 100. 

proposed account of fossil mammalia Druckmann, M. Von, his description 

tound near Simorre, L 60*2. and application of Artesian wells, i. 

Blomfield, Biihop, on connection of 565, ^6^. 

religion and science, i. 587. Brunei, Mr. jun., his experiment in a 

Bohemia, planu preserved in coal diving bell, i. 181. 

mines of, i. 458. Brussels, foawil emys at, i. 258 

Boon, brown coal formation near, i. Buckeberg, coal in Wealden formation 

609. at, i. 600. 

Botany, iti importance to geology, i. Buckingham, Duke of, plesiosaurus in 

110. his collection, i. 203. 

Bou^, M., his map of Europe in ter- Buddie, Mr., his observations on utility 

tiary period, i. 77. of faults, i. 544 ; his deposit of plans 

BothrodTendron, character of, i. 475. and sections of coal mines in the 

Bowerbank, Mr., his fossil fruits from museum at Newcastle, ii. 104. 

the London clay, i. 614. Bude, strata of drifted sand at, i. 127. 

Boyle, Mr., on distiiict provinces of Buds petrified on trunks of cycadites, i. 

natural and revealed religion, i. 589. 500. 

Bradford, apiocrinites found at, i. 429. Buenos Ayres, megatherium found 

Branchipus, bow allied to trilobites, i. near, i. 142. 

994. Bufonites, teeth of pycnodonis, i. 281. 

Biaan, Professor, of Carlsnihe, his list Burchell, Mr., his observations on the 

of the plants of Qlningen, i. 510, scales of serpents, i. 268. 

et seq. Burdie House, fossil fishes and plants 

BreotM^rtesian wells at, i. 564. at, i. 275. 

BroderipTMr., his observations on liv- Burnet, his opinion on the Mosaic cos- 
ing igoanus, i. 237, 242 ; on new mogony, i. 9. 

species of brachiopoda, i. 296 ; on 

crustaceans from the lias at Lyme, Caithness, fishes in slate of, i. 256. 

L389. Calamite, gigantic size and character 

Brongniart, M. Alexandre, his account of, i. 460. 

of Uie basin of Paris, i. 76 ; his his- Calymene, i. 391. 

toiy of trilobites, i. 391 ; on erect C'anstadt, Artesian wells at, i. 567. 

position of trees in the coal formation Cardoiuom, fossil in 1. Sheppev i 

ofSuItienne. i.471. 519. '^^^ ' 

Brongniart, M. Adolphe, his divisions Cardona, salt in cretaceous formation 

ofsubmarine vegetation,!. 451 ; divi- near, i. 72. 

lions of the fossil equisetaces, i. 460 ; Carlsbad, living infusoria in waters of 

classification of fossil ferns, i. 461 ; i. 610. ' 

obwnratioos on fossil conifers, i. Carnivora, numerous in pliocene strata 

484 ; on plants of the Gres bigarr^, i. 92. ' 

i. 490 ; on plants of the secondary Carnivorous races, Wnefit of Ut lirrbi- 

fonnations,i.491;onsigillaria,i.618. vorous, i. 130, 132. 

o.'ii. I 



M • 



^ _. .«, i. 490, 491 1 wuB- DMU)ci,lw(l»BioDafton>ujiini 

ta> >n<t cittDt oT raceut and foMil L TB. 

■peci«,i.491; leiira [ci«il in oaliM DeMtomt, H., OD Filniu b( Tea 

of Yofkihu* anl ■! StoBHficM, i -'- ' " 



1 of FjiiUad, I 



4in ; bihil anditnicLuK aU. 491 ; in- ceuw, L 38S. 
IciiDttliaU chancier of,!. 493 j kaiil Deliiliu, origin of ilnu from, i, 41. 
ihc coau of Uortcl. i. 494 ; pen- Detelopmeat, tlwoiy of dmmni bj 

^.:„ . 1. -r 1 pokfcal n henniMM. i. 54; Ifaton 

of iMowd^bj CoTicr. L 87 ; ^Sm- 
tion of. L 585. 
DiUvrjB, Mr., hii piper oa tiieU>- 

poda, 39B, 301. 
Dilavinm, uiLmali iaoKiUktc^ pw> 
. , ceding the fonnalion of, i. 95. 

Sat; DinotheiiDm.largettof tenc>>rialna»- 
(ipe- Dulia, i. 9t; faund at '•rrlrrfMiw. 



Jiariliaa in Mrurtuie of trunk of, 
494,496; mode ofincrcaK bybuda, 
i. 499 ; link auppliad bj tbc diuo- 
*cn of, i. 503. 

495 ; Diycrophylli 
alructDre of, 497-541 ; megalophyl- 
lu, bwU in aaill« of lola, ' "" 
i«irmb1iscc of foHtl >od hi 



Cjrrai rctolnta, bud* do trank of, i 

499 ; circiuli*, heEfal of, 1. 494. 
Cyrlaidan older of fiviea, i. 



143. 
VarntUdl, muini of mammalia io 

D*r»ia,lUT.('., inrgBlberiBmruaodby, 
11.30; hitebwrtitiouoo the Cor- 
diljen* of C'liili, i. 549 ; new fcmil 
1i found in S. America by, i. 



cription of b J Kaop, i. 13G, £03)00- 

cun in Fiance, Bavaria aod A» 
trii,i. 136,tiOI ; gigaDieum.eifblMn 
feetkiDg, i. 136; ihooldei bUa or. 
Lke thii of ■ mole,!. 136: w««f 






603, 



veigne, i. 618. 



Dujunii, favil, _ ■ - 

UwibeD;, Ui., QD cum of thvrnial I>'Of 
tptiDgi. i. 670 ; 00 indiviubility of 



pin, i. 137 ; 

animal, i. 137, 139; aaapwi to a 

lacuUiine conditioD of iha esitk, i 

139; liiiiil head of fbuDd entirt L 

603. PI. 2- ; localitiei and dcKtiptiM 

of, ii. 18 ; proboacii and clawi ol, iL 

19. 

Dirt bpd, ioii cif tubleirmQCCMu lorMliq 
PDrtland, i. 495, 496, 613. 

Diiturbing forcM, betieficiai reanllltrf 
■ 539—541,548. 

lictii, M., h'n Ma^fiention rfw- 
lup^oui molluikj. i. 38-2 ; uiio- 




Jf, 




i.M7. 

niCiltnakiB feologini djoamiei,!^. 

Fiihirr, Mr.. Egant prnucil b*, iu 3, 

Fulia. lb«U. «»«• of ikMcb dralta 

of, i. 123 ; inddrB dHttvetion of in 

liu (winttion, i. 134 ; bnil is 



I ; mprali 
ittnGed int 
O ; liviogqw- 



dcriml (laai. i. 198; 
tinaof.orcololila.i. • 
cinobwrTcd by Cotit . 
^wcin, hBloi] of bj AgRuii, i. 364, 
3JCi1i DBmbcnorfaMilgCDcnandipr- 
cin,i.36T ; clUBGcition foondcd on 
Mia. i. 368 : ajim of ottblkbcd 
by AfMuii. i. 3G9 ) gcslocinl itHlu 
dcriicd from fuuil 6Aa, i. 270. 273 ; 
cLAogc* in fouil ^[racn and bmilirt 
■brapt. i. 371 ; foMil, mart imponui 
tDgesloe^,i.2'>i,373 ; unraid, cbi- 
ncicr of, i. 373 ; uuroid, higbn is 
the kaIc of orfmniBtion Ihnp oidi- 
aiiy bony fiihn, i- 394 ; notDbei of 
UPBpn in •anrOHl funilv, 274 ; nn- 
raul , ehuncurof liviDg ipMici, i,374; 
nnniid eealoginl cileat of, i. 375 
—377 i laMiBtt of thr rarboolrennH 
ard«i, i. 278 ; pccvliu fotn af oil 
■a nrl; >lnU. i. 379; in idudmuh 
limettunr, i. 280; in aoichel kalk, 
liw >ad oolite, i. 381 ; in the ctinlk 
fonnition, i. 383 ; in the Uitiarr for- 
BMlion*. i. 3S4 : hmily of >hirki>, i. 
386; mulU from obwrviliom oa, i. 
SHS; funciioniof,inlliecmiii>injaf 
193 : form of their crn- 



Bnth , pnbabi; of cmMaecna. i. M) ; 
>«caM, of iMMo graca, i. 361. 
Foraminilrn, i pco ni d fiMBd bj Cm 



. 495. 496. 
Formntiani, mlosinl u«uil« i ind 

ttairknai ef, i. 37. 
Fomar, Mr., hi* ■rrlian from Nt>- 

oMlr in Cnia Fell. i. «4 ; ob nn- 

■ily of inn nnnnnllt aiada ta b«- 

Und and Wilec, i. ^30. 
Fox, Mr. R. W., an thentilitrof Inlk 



on clertre-miipieliE 
anal veins, i. 553, and t«I, i 
108 ; OB «leet>»-nugnetie BdiM n 
niortal Ttim, n. 107 — 109 ; ha 
electm-cbanical eiwrimenu en cop- 
per ore*, i. 615 ; bia rlrirrin nia(Bt 
tK eipcrimeBU in nunea, i. 618. 
FrcihiitaleT, depoaita fnm, in taiaij 

Ftici, on propagation of fangi. i. 447. 
Frogi, foaul. in Papier kohle, i. 618. 
Fmiti, namber mnd kinda of, band 

fcaiil in London clay, i. 614. 
Furoida, rcmaim of in tianailioB ftrtti. 

i. 63, 452. 
FuTham, Anetiin well* at, i. 504. 
Fuiini. aarlinl tlale of the BBteriali 

or the globe, i. 55. 
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Gtnni. Dr., bit ditcaveiy of ammoittiet, 
&e. in IlimiMlaya, i. 335. 

GIvit, Uirtk io alale of, i. 257 ; foHil 
fitbet at. i. 306, 273. 

Gleff, Bbhop, his interpretation of 
Jlotaie cosmogony, i. 28 — 30. 

Globe, sttcceaiive cluinges io suiface of, 
u 11 ;inflaence of animal remains 
vpOD, i. 445 ; succession of physical 
forecs which have modified its snr- 
tu», i. 581. 

Golden Cap Hill, belemnites at base 
of, L 377. 

Goldfuss, Professor, pterodactyles de- 
Mribcd by, i. 324, 228, 229 ; selec- 
tions of the structure of encrinites 
fipom works of, 426 ; his illustrations 
of ochinidansand stelleridans, i. 415. 

Gnham Island, rise and destruction of, 
11.8. 

Giampns, size and character of, i. 217. 

Granite, recent elevation of, in Pyre> 
noes and Chili, i. 549; probable 
igneous origin of, ii. 3 ; intersecting 
and overlying cretaceous formations, 
ii. 5 ; older intersected by newer, ii. 
4 ; elevation of during tertiary period, 
ii. 4 ; fragments of, inclosed in lava, 
u. 7. 

Gravatt, Mr., his experiments in cBving, 
i. 180. 
' Graveneire, stream of lava issuing from 
granite at, ii. 8. 

Greenock, Lord, his discoveij of fishes 
near Leitb, i. 278 ; his discovery of 
petrified intestines of a fish in coal, 
near Edinburgh, i. 199. 

Greenstone, veins and overlying masses 
of, ii. 5. 

GrenTille, Lord, cycas in conservatory 
of, i. 493. 

Guadauloupe, human skeletons in sand- 
bank at, 1. 104. 

Gyrodns, palatal teeth of, i. 281. 

Hall, Sir James, his experiments on 
cmtallization under pressure, i. 41, 

Halstadt, orthoceratite, found in oolite 

at, i, 363. 
Hamite, character and locality of, i. 367. 
Hand, human, exquisite powers of, i. 

004. 
Harlan, Dr., on fossil fucoids in Nortli 

Americs, i. 452. 
Harwich^ fosril emys at, i. 258. 
Haiiy. his theological inference from 

the construction of simple minerals, 

i. 576. 



Hawkins, Mr., bis memoirs of ichilij- 
osanri and plesioeauri, i. 170 ; pies*, 
osanrus discovered by, i. 204. 

Heat, influence of, in causing eleva- 
tions of land, i. 42 ; not the sole 
cause of the consolidation of stratified 
rocks, i. 56. 

Henderson, on plants in Surturbrand of 
Iceland, i. 510. 

Henslow, Professor, on buds of cycss 
revoluta, i. 500 ; dirt beds in Port- 
land discovered by, i. 614. 

HMcart de Thury, illustrations of Ar- 
tcsian wells by, i. 562, 465. 

Ilerschel, Sir 1. F. W., ranks geology 
next to astronomy, i. 10 ; on connec- 
tion between science and religion, i. 
590. 

Hessberg, footsteps in sandstone at, i. 
263. 

Hibbert, Dr., his discoveries nesr I-Ulin- 
burg, i. 275, 276. 

Hippopotamus, structure of tusks of, i. 

Hitchcock, Professor, his discovery of 
footsteps of birds in Connecticut, i. 
86 ; ditto, ii. 39, 40 ; on geological 
evidences of a Creator, i. 586 ; on 
consistency of geological phenomena 
with Mossic account of creation ,i.587. 

Hoer in Scania, coal in secondary 
straUof, i. 491. 

Hoffmann, Professor, on source of mi- 
neral waters at Pyrmont, i. 570. 

Home, Sir Everard, on spinal canal of 
ichthyosaurus, i. 179. 

Hook, Dr,, his theory respecting the 
motions of nsutilus, i. 331. 

Hopkins, Mr., on laws that have regu- 
lated the disturbances of the globe, 
i. 540*1 on production of springs by 
faults, i. 560. 

Human bones, found in no geological 
formations preceding the actual era, 
i. 103; often interred in caves con- 
taining remains of more ancient ani- 
mals, i. 105 ; found in consolidated 
sand at Gaudaloupe, i. 104; how 
mixed with bones of sncient and 
modem quadrupeds, i. 105; in ca- 
verns near Liege, i. 602. 

Hutton,1)r.,histheory of the formation of 
stratified rocks, i. 44 ; of veins, i. 561 . 

Hutton, Mr.,his discoveries of vegetable 
structure in coal, i. 455. 

Hybodonts, extent of, i. 287, 288. 

Hybodus, i. 283. 

Hybodtts reticulatuA, i. 289. 

Hydraulic action of siphuncio in nau- 



aftl 1 dllto ID balnnnitn, i. 3B1. 
UvMUM, hoMi collected b*. in r»«ns, 

lM. 
H;Ib««i>» Ui-vOYcnd b; Ur. M>n- 

tril, L 341 ; pecoliu chuaeur at, i. 

941. 
Hylhe, Ur^a bamiu fouiul u, L 368. 

lonilitn, or ToHil ipiiwi, i. 3SB ] 
Rod varictj of. i. 290. 






£1 i Dumber of ipe- 
ul parukin^ of ibe 
Ddile* aod hwd«, i. 



diSeriog from crDcoililei,i. 171 ; con- 
trivinco for repUriB)(, i. 173 ; c>ei. 
Buf^itude of. i. 173; cjm. micro- 
■mptc aod Uleacopic propcrtica of. i. 
173 ; eyn, booy ■.Ifroiie of, i. 174. 
I7S ; jaw*, compOKd of manir thia 



enue, i. 447 ; uuverul diS 
i. 440 i kaowB exUDt of Unaf Hi 
foaiil ^cin, i. 610-^12. 
laiactum of igBeevi racks el TuiaM 

lBrbi«i,ilK^t'aDd (banl anol^B>ja3. 
loaeeli, fouil in c--*—-' — — - ^— 

109; wiogo 

i. 411 1 Covi 

o/ fram Solenboin, L 411 ; M*T 

feaail Koera io tertiaiT Mrata, i. 413; 

fbandai Villi 'ti THiiiihi i 

Mr. Lrtll. i. 610. 
Iroo. ore absoilam in coal linmBda^ L 

65 ; omoli^ of, aaaoallj madt ■ 

EoEland and Wal», L530 ; nenwi 

Itle of Wight, 
S43. 



Jafer, Profe—r, has hoad rrmmtil—t 
in Wirtrmben, i. I90i hia mrk a 
bMil plant!, i. 490. 
Jaidine, Sir Vi., fbuil fanl ma i ia fcwrf 
bj.i. 359. 
toom Joli, aappoaed b conea, UB "-]— ""- , 
likElhat of orDitliorbTnchua, i. ISI : i. 198. 
padilln, Riiicrior, like ihoie of 

whuWii poutriur, like ihow of orai- Kauji, Profeuoi, Doticeoa ihefcoelipi 
thorliyacbua.i. ie-2,183;coD('ludiai oTchirotherium i. 364; hU ^Kiip- 
lemarkaopon, i.lB^ IB6; inlntioal lioo of foaiil mammalia at Eople- 
(trurture of, i. 187 ; nkclelnu of, con- ahcim, i. 91 ; hia dscripdm ef di- 



vaoce* in. i. I7«. 177; tertel 
onmber ail, i. 177; vertehrK c 
ftructed like Uioic ol tWm, 
178 ; rib* itrudun: 



UioiDK CTO)ialiie, i. 191 ; •■nail in- nutherium, i. 136, 6D3. ' 
Intinmpiral, hkethal of tliaika aod Kenleti, Piofewar, hie diicoraiT tt 
nji. 1. 193; final Liii-e uf n»n.i pynigpnous ctjsuU of fclipai.i.aSe. 




IXDEX. 



\^l 



IjtMWif plMHOBMllft tif \m 7* 

Imi, aitifidal cryitabof, p rod u ced by 
wtmm of water, t. 551. 

Leeds, fine heads of megalichthys at, 
i.276. 

LeibBitz, bis anticipation of the modern 
PlatDoie theory, i. 51. 

I(epidrid<ni!iiju, character and relations 
of tbb fossil genus, i. 466 ; allied to 
lyoopodiacsB, i. 466 ; siie and cba- 
iMler of, i. 467 ; number of known 
■pedes, i. 468 ; intermediate internal 
alractare of, i. 468. 

Lepidoids, thick booy scales of. i. 282. 

Lepidosleis, or bony pike, i. 274. 

Lepidotos, L 283. 

Level, changes of by rolcanic agency, 
i.88. 

IJMvyd, on insects and spiders in coal 
ahale, i. 406. 

Lias, proof of intervals in deposition of, 
1.307. 

Libanus, fishes of tertiary era at, i. 285. 

Liblar, brown coal of, 509. 

Li^, bones of men and bysnas in 
caverns near, i. 106, 602. 

Life organic, successive stages of, i.54 ; 
organic has not ezisted from eternity, 
i. 58, 59. 

Ligbl, essential to the growth of ancient 
vegetables, i. 31 ; undulatory theory 
compared with Genesis, i. 3, i. 32 ; 
histeiy of illustrated by fossil eyes, i. 
402, 173. 

LinilB, tertiary, localities of, i. 508, 
600, 510 -f memoir on, by M. Alex- 
andre Bron^iart, i. 508. 

Limeelope, origin of, i. 89 ; combina- 
tiona in crystals of, i. 676, 577 ; 
freshwater, found at Ardwick, i. 000. 

LiMlns, in iroii stone of coal forma- 
tion, ii. 77 : allied to trilobite, i. 393 ; 
wheie found fossil, i. 393. 

Liadle^, Professor, his observations on 
•nsting lyeopodiacK, i. 456 ; experi- 
■ents CO toe durability of recent 
plants immersed in water, i. 480. 

Lindlej and Hutton, their description 
of punts in coal mines at, Newcastle, 
i» 647 ; observations on lepidoden- 
dron, i. 467, 468 ; recent discoveries 
of stigmaria, i. 476 ; on fossil cones 
of mania from I. Wi^ht, i. 492. 

Links supplied by fossil remains, i. 88, 
001 ; discovery of, important to Na- 
taial Theology, i. 114. 

Litnite, locality and character of, i. 

365. 
Locke, his notice of spiral intestines at 



Leyden, i. 196 ; his opinion of the 
necessity of a revelation, i. 598. 

Lolwo, vulgaris, structure and habits 
o^ i. 303 ; fossil pens and ink bags 
of, i. 303, 304 ; homy pen of, pre- 
served in lias, i. 304 ; destroyed and 
buried suddenly, i. 307 ; found in 
the lias of Wurteroberg, i. 308. 

London, Artesian wells near, i. 563, 
564. 

Lonsdale, Mr., his discovery of micros- 
copic shells in chalk, i. 448. ii. 64. 

Lophiodon, character and place of, i. 
82. 

Louth, Artesian wells near, i. 563. 

Lowestofie, irruption of sea into lake 
of, i. 122. 

Ludlow, fossil remains of fishes found 
at, i. 604. 

Lnlworth, subterranean forest near, i. 
495. 

Luminaries, celestial, described in their 
relations to our planet, i. 27. 

Lukis, Mr., experiments on changes in 
the stems of sncculeut plants, i. 484. 

Luther, his opinion of an act of crea- 
tion prior to the 6rst day, i. 25, 598. 

Lycopodiaces, character, affinities, and 
distribution of, i. 466. 

Lyell, Mr., his refutation of the doctrine 
of transmutation of species, i. 54 ; 
his map of Europe in the tertiary 
period, i. 77 ; his division of the ter- 
tiary series, i. 78 ; on fossil indnsi^, 
i. 119; insects found at Aix by, i. 
610. 

LyoD, Captain, on the action of the 
wind in forming sand hills ronud 
extraneous bodies in Africa, i. 126. 

Lyme Regis, icthyosauri found at, i. 
168 ; specimens from described, i. 
170 ; coprolites abundant on the 
shore of, 188; plesiosaurus disco- 
vered St, i. 203 ; pterodactyle found 
at, 221, 223, 226; bones of larg;e 
sauroid fishes found at, 276; fossil 
pens and ink bags found at, i. 305 ; 
fossil ink bags fmiod at, i. 373. 

Macropom A, only sauroid fish in chalk, 

i. 284, 276. 
Madrid, skeleton of megatherium at, 

i. 142. 
Maestricht, locality of most recent be- 

lemnites, i. 371. 
Mallotus villosus, i. 272. 
Mammalia, earliest remains of, i. 72 

of eocenejperiocL i. 81 ; of miocene 

period, i. 90 ; of pliocene periods, i . 93. 



lUa, nMm of lb* wclk m ika lun 
of. i. W : til iMbp "^ CRMed «- 
diuiicly fbi his ■••, i. M ; diimbcc- 



Al«aAUt,fa«UUi«irf,i. lU. 

MbbmCI, Mr.Mi dmbk nam nilrina 
of gwiul, ii. M; kmi\ bitdi faund 
bj h» iBrilfak Fotnl, i. B6: bu 
hMtei7 of llic WmUm (oniiuiaa, i. 
130; rcToi* inli to coptdm doivcd 
fran faail ifauki. i. 198 ; moomib- 
nBbsBdb]r,iQSoMai,L3l6i me- 
golousnu found by. in Tilgato Fa- 
kM, i. 334 1 bb diKOfoij Dfii^nKBo- 
doo and b;l<RMtui«, i. 341 ; hu 
diBCOvcTj of petrified ilonach and 



9S4. 

Uaolellia, (fBn of ejckdite 

bj Ad. BrongBUrl. i. 490. 
Uarblp, eulrachal, conpOMd 

dM, i. 430. 
Uaml da 9ctic*, bii diacorny of fioa- 

■I iBatcital Aia, i. 413. 
ManaW, sifaatic aaooailea naar, i. 

Harah ocbic, icnaiBS af iBfaaima fauDd 

io.i. 611. 
MaiaBpialia, eilcut and chancier o 

i.73; foaaii, " 

Maltet, CKatiDB of, aBoouncad ioUen. 
". 1. L 38; 



14b) MnclBRof ta«b, i. 146. 1«; 
lonr jawof.i. 149; boMaofmat, 
i. ISO) pacBliaribaa of vdlabi^v 
160 ; magvladr and Ma of tai, i. 
1S1 1 riha appareoilj Stud M ao^ 
port ■ nirua, i. IM; icapah, K- 
■cmhling alMli. i. 163 ; was of da- 

ncic.i. 153j I liaiiliiBBfiiwa^ 

fon urn, 1.154; fare bat, ■ nid IB 
leagtfa, L IM ; (or foot, naod te 
daajfiaf. i. 154 ; laisc bonj cbM«, 
a^plcd far diopag, i. ISS; Bae*- 
naiikaafpaWSTL I&&; BacBil^ 
of faramiBafar Bmiaa. i. 156; pcea- 
liaribaa of Ihifb and tav kM^ i 
157; hind foot. pocBliantMa al, i 
IGB ; bopj ajBMMir, lika ihM af w- 
tnidillo aod dilanirpbonu, L lOS ; 
prebabl* bm of, i. 161 ; ■oB.chB- 
raclar. and babita. L 163; farther 
divORiiea af, iL 20. 

McuncT. lipita at, near Cna*l. LMP. 

•...->. - 'laBtagania di^ 



I, &S3— 556 ; importiDl pniaatic* 

of. i. 555, 556. 

Mtycr, l(«,Bun Van. nobcw d U 

bag! wiih (MaJ imanul didla tf 

' I, ii. 53 ; an ink bag in colBel 



nd, i. PI ; 



and adaMaiioBi of, dcododlir artiG- Miller, hi* Nilnnl Hiaiaey af <tuM- 
da), i. 579; aborigiBtl cowtiutioa dM, i. 417, 4)9, 436, 43S, 4S1. 




l!IDI!f. 
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orytftMm btfin. i. 674.676, 677. 

Mulo Bdci, Ti ir r ■■■In'— rf fai 
ril fiihes at, i. 133; itkm pgriifcid 
tmddtwJtj, i. 133; ImnI 6Mt «f. i. 
106, 364 ; isWs of, ictmaged by 
Apmd,i. 2S6. 

JIflal Martre. te of verlebrUa loiiod 
at,i.85; iabcs of, i. 2S6. 

I, Dr., mill mm iiMud by, in 
i.316. 

coflBOfoay recoadkoble 
wMl fcology, i« 30 ; obiact of his 
accoQBt of cmtioB, i. 33. 

Monfe biilory, in occordanco with 
gaalogy,i13. 

Maane oaaiaagoay, attenpla to recon- 
c3e wiib geology, i. 16. 

Moaaaaanis, great ammal of Macs- 
tridit, i. 315 ; allied to nooitora, i. 
316, 317 ; deaeribed by Camper acd 
CoTier, i. 315 ; coeral with the cre> 
iBoaoai formation , i. 3 1 6 ; lODai ni of , 
w faar e fou nd, i.316; length and cha- 
racter of, i.317 ; teeth, peculiar cha- 
racter of, t. 318 ; vettebrc, number 
of, i.319 ; extremitiet,cbaractarof,i. 

■ 319 ; character, predicted by Cavier, 
i. 830 ; a link between the BMmitors 
and igvanaa, i. 330 ; habit, aqoatic, 
i. 330. 

Jf otcow, Bulletin Soc. Imp. de, obaer- 
VBtioiiB on coprolitaa in, i. 301. 

Moachua pygmcus, tendons in back of, 
i.336. 

Miillar, on eyea of inaacta, &c. i. 307. 

Mollilociilar ahella, extinct genera of, 
i.315. 

MliBaler, Count, foraminiforaa dia- 
corered by, in M aestricht ttone, ii. 
64; hta diaeovery of mammalia at 
Gaoif^eotgemiind, i. 91 ; (Merodactyle 
detenbed br, i. 334 ; hit fig^rea of 

- hamy iheaths of beleronitea, i. 375 ; 
hia coUection of crustaceans from 
ooteniiofon, i. 387. 

Murchisoo, Mr., his discovery of fishes 
in old red sandstone, i. 377 ; Silu- 
rian system established by, i. 637 ; 
flash water limestone in coal forma- 
tioB d is c ofeied by, i, 599 ; remains 
of fishes found in Ludlow Rock by, i. 
604 ; fossil insects and foasil^ fox 
found by, i. 610 ; fresh wster forma- 
tion at &ningen deaeribed by, 610 ; 
flahes, &c. found in Wolverhampton 
coal field by, ii. 43. 

Myliobates, fossil palates of, i. 391. 



;af preaervation of, i.376. 

Nataiml rsligioa, addition to its avidcn- 
cca by geology, i. 14 ; Knks in evi- 
deuces of supplied by geology, i. 586. 

Nsotilos, foasii species peculisr to cer- 
tain formatioBS, i. 311 ; descriptioo 
of, i. 330 ; mechanical contrivanoea 
in, i. 31 4 ; Mr. OwenV memoir on, i. 
314 ; chambers, act as floats, i. 317 ; 
siphuncle, its functions and mode of 
artiou,i. 318, 331,335 ; siphuncle, 
calcareous sheath of, i. 337 ; siphun- 
cle, substance of, i. 338 ; use of air 
chambers, i. 321 ; contrivances to 
strengthen tlie shell, i. 333—335; 
number of transverse plates, i. 335 ; 
action of pericardial fluid, i. 336 — 
339 ; like that of water in the water 
balloon, i. 327 ; its manner of float- 
ing, rising, sinking, and moving at the 
bottom, 1. 339--331 ; opinions of 
Hook and Parkinson concerning, i. 
331 ; the author's theory, i. 331 : 
theory of its msnner of rising and 
sinking in the sea, i. 606; form of 
shell adapted to its retrograde move- 
ments, i. 608 ; its locomotive organ 
at the bottom of the sea, i. 608. 

Nautilus sypho, intermediate character 
of, i. 367—361. 

Nautilus zic aac, intermediate chaiac* 
terof. i. 357—361. 

Nebular hypothesis, consistent with 
geological phenomena, i. 40. 

Nelson, Lieut., on strata formed by the 
wind in the Bermudas, i. 137. 

Newcastle, plants preserved in coal 
mines at, i. 457. 

Newhaven, nodules of iron-stona con- 
taining fishes and corproliteaat, i.378« 

Newton, his religious views resulting 
from philosophy, i. 10, 591. 

N ichol , M r. , observstions on fossil jnniu 
and sraucaria, i. 485, 486, 488. 

Noggerath, Professor, chronometer in 
fossil wood, observed by, i. 500. 

Norfolk, remains in crag formation of, 
i. 93 ; fishes in cra^ of, i. 386. 

Norland House, Artesian well at, i. 663. 

North ClifT, bones in freshwater forma- 
tion at, i. 93. 

Nummulites, their extent and number, 
i. 383, 383 ; functions and structure, 
i. 384 ; influence on stratification, i. 
383. 

Oberau, granite overlying cretaceous 
rocks at, ii. 6. 



Odiir.H., 



i. 364 i Utnila foaod in th 



uli(ir.310.etNii.;lo«il 
. .a6a.3B6; d«Knpti«iar 
fgHilp)uumt,b;rnir«wH'BiaDa,L 
fill— 514; plaMii ' 
■■lkmil.i.5"' ' 
of. i. &14. 
Ongc, i. 391. 
Oaclisi, i. 389. 
Opal fnxn llilin.aiulcithcT plmco, e> 



Sl3i Umuiftmtat ttt At ngftl 
th* dmi;, L 583. 
Pain, in bran coal of Gmmmj, i. 
609, fil3i gciiliv»ral»(mof,LtlS, 
&14, 6I& i KmfacT anl daari htiw 
ofcntkig aailfiiHil ipaaiJ.LSH; 
fbuil truDks o(. i. SI&, 516 ; ' 



Punnu, BwntlMhaB fcawl is, iL 
Pipjanra, ^lanctcT asd cMBM ol 
caal >ptda, i. SOS ; IohU frah af, 
in infnigr oolha, i. £04 ; faaeHaa 
of. 505. 




iadiipeiiMblc la |[*°'oSV, '>■ 

113; bcM gTODiulwack of gcolo^al 
diTuiOOl, i. 113 ; Mppiv deliciBnl 
linkiin itw eiiUiog aonnal kiogdoni, 



Orodoi, i. 386. 
Untlbtchnitaa, io iwi 

CoDDCCucul. li. 39. 
OrnHbothyiichui, Menial appantni lika 

thai of icblfajouunu, i. 181, 185 ; 

Mr. II. Umn'apapaniiP.L 181. 
Orthoratante, chanctcr asd aitaal of, 

i. 363. 
Owui bicccu, in fii 



obacrratioBt m tlie litf •ncraDtc, L 

433 : hii dcMTtpbon of &• kmil 

bwu ofSheppcj, i. 518, 
Pany, CapL, on lb* loag jiiaaaiiMha 

of haiua fbsMcpa. L 983. 
PuienaD, Mr., on aitificial CI 

nlena,!. 551. 



306; ■Inicbin of foaul di 
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PivM, aBBOMl of ipinla CmumI by, i. Fnmmodiii, 1. 288. 

90S. Pterodictyle, anomaloui character of, i. 

PtUnos, hit iBlerpraCatioo of Oeoetia, 221 ; where foand, i. 221 ; Cuner'i 

i. 1, i. 34. dewriDtioQ of, i. 223 ; eight upecieft 

Piaei, foHil in coal IbrmatioD and liaa, of, i. 223 ; org^D» of flight, i. 225 ; 

!• 487 i paculiaritj in fttracture of, i. vertebrc, character of, i. 226 ; pecu- 

486. liar mechanism in neck, i. 226 ; 

Pkooidcan, Older of fiihet, i. 269. foot as in lizards, i. 227; toet, 

PleiiowiuTuii, belerociite character of, i. number and proportions of bones in, i. 

S02; ammber and seological extent 227—231 ; probable food of, i. 232. 

of opociea, i. 203 ; bead, compound Ptychodus, i. 288. 

ebmeter of, i. 204 ; neck, ^reat Purbeck, estuary formations in ble 

Imtk of, i. 205 ; back and tail, i. of, i. 120 ; iguanodon found in isle 

20f7; ribt, peculiar character of, i. of, i. 242. 

308; akin, Cnvier'a conjecture as Putzberg, near Bonn, brown coal of, 

to» i* 308; lungs, probable condi- i.509. 

tioA off U 309 ; extremities acted as Posey, Professor, his interpretation of 

poddies, i. 210 ; probable habiu of Genesis, i. 1, 6cc. i. 22—26. 

WBol, i.311 ; concluding obsorva- Philpotts, Miss, beleronites with ink 

tions upon, i. 214. bafi^s in collection of, i. 374. 

Plioceao, division of tertiary strata, i. Phillips, Professor, his views of fossil 

78 ', animal remains of, i. 93; evi- oiiganic remains, i. 61 ; his illustre- 

dtnoet of history of, i. 93. tion of foMil astacids, i. 388 ; his 

Podooniya, fruit of, in inferior oolite, i. tabular arrangement of ammonites, 

604. i. 334. 

Ptoikilitic, term proposed for fonna- Pholidophorus, i. 283. 

tions connected with the new red Physical geography, origin of, in geo- 

Miidtlooe, ii. 38. logical causes, i. 5. 

Police of nature, i. 300 ; excesaiTe in- PycnodonU, i. 281 , 282. 

ofanimals restrained by, i 133. Pycnodus, i. 283. 



Polmt, fbosil remains of, i. 442; Pyrenees, granite in chalk formation 
abundance of in warm climates, i. of, ii. 5. 
448 ; ianctions of in submarine eco- 
nomy, i. 444 ; efiecta in the produc- Radiata, abound in transition strata, i. 
tiM of atimta, i. 445 ; concluding 62. 
obaerv^Uions on, i. 447. Radiated animals, character of fossil 

Polynlerus, i. 374. species, i. 414. 

Popuntion, howaftcted by geological Ray, Mr., on usefulness of metals, i. 

I, i. 4. 555. 



Porpbjiy, Teins and overlying misses » Rays, fossil, i. 391. 

of, u. 5» Reason, province of, distinct from that 
Portkady petrified cycadec found at, L of Revelation, i. 588. 

494 ; subterranean forest in, i. 494. Refrigeration, gradual, of matter of the 
PoctiBiDaih, Artesian well at, 563. globe, i. 53. 

Pmtwich, Mr., on insects from coal RqMilet, ages of, i. 166. 

fennatioo, L 405. Revelation, its object not physical 
PiCTOSi, M. Constant, on erect position science, i. 15 ; province of, distinct 

of fassil trees at St £tienne, i. 471. from that of natural religion, i. 588, 

Primary stratified rocks, history of, i. Rhizopodes, new class of aninnals dis* 

60, 61. covered by M. Dujardin, ii. 64. 

Prodactione, natural, vary with the sub- Rhyncholites, fossil besks, i. 319, 330. 

strata, L 5. Ripple markings, fossil, i. 260. 

Piaat, Dr., his analysis of syphon of Rivers, apparatus for supuly of, i. 670 ; 

an ammonite, i. 352 ; on the non- supply and functions of, i. 557, 568. 

eternity of molecular constitution Robert, M., spirula found by, ii. f>3. 

of matter, i. 579 ; on adaj^tation of Rodentia, in miocene strata, i. f^. 

elements lo the use of anraial and Roussillon. Artesian well in, i. MM, 

vofletable bodies, i. 579. Rumnhius, his figoie, and obiervations 
Province of geology, i. 1. on living nautilus, i. 314, 331. 



■i. B. — , — .. 

SiCRd hiiiorj, caauumcj at gtaiafi- Serpala, >Raeba4 » bslMBailB, L3B1. 

cil diK«f«rk* vith. L B. Sbaffca, mabqmil; of fuuly «l, i. IMi 

Ddaia, rircr, magalhcriun iq btd of, exUBCl •occmb, aaBxaak, I. IM; 

1. 143, 161. (anil M«b of, i. 286 ; foMil ^i«ii,<c 

S>l>muder,lMMlatOcniiij[fii ' "" ^-..— -■— .^— ■- —-.--.-_ .. *. 



Mlh«Uraliiw. i. 487 ; thns ak^ 
■ilinoT, i. 9ST ; Mk U «arf; fc- 



Salt, fbai 

Miau, LTI. oTlul, 379. 

Saad, tActi of mod in lamias WnU Stwenmi, ArtoiM mil M, 

ol.i. 137. SWb,BmiDberafbiintin7i 
Sucy Brack, eoacKtiaoi in, nwtakaD — ' '"'' — ' — - 

l(rlMiMtpa.i.361. 
StariuM, euncwr of in ncooiUiy 

unu. i. 74: toddn dwth ud bo- 

ml ia liu cl>r, i. 124; kuiil hi>- 

Ucy ud raluiBQi of, i. 16&— 168 ; 

ia wbit lofBaliaiii fmmd, i. 166. 



■.i-ll; 



16 ; xmAitmud, JwZalty mi- 
■Mb of hivbef onkr Ihaa hinfnit L 
S9G ; foMl BBinlTC ud binhft L 
ffi5,396: bored by ra iM if— — ■ 
dMinodi. i. 290 £^p«fie imri^ < 

ehiknl i. 2M ; pciMfcsf ^^ ate- 
lil chunbeicd, i. 310 ; CDBtlwiHi 



; fi|wrtic ImcMiiil, i. 

334iajing,391 : mariH.i.l6B.S(». 
Scuhila.cktnclcr ud cilsnt of. i. 368. 
Schlotbtim. hi* eiily trnngcnkCDt of 

fouil pluiU, i. *M. 
ScbmnliBi;, M., boon tmod by, ta 

cavn nnr l.iege. L 603. 
Sei t a eai . gnilogy cMsnlial lo adiance- 

SMipiaai, fanJl in coal brailioii, i. Shrawiburj, 

40S ; indirale a nam climate, 1. coal fansatioa aur, L i 
408 ; fowil. dcvriptioa of. i. 407 1 Sieklcr, Dr., latter em 



minaied pelylbalaaaai. L Ml ; ■»• 
croacopK .^autity of, ia cwtaiBMnM, 
i. 117 ; muole naliiloealw, L MS. 
'(tepprr. iMil CBja at. L SU: AbI 
cra«>diku.uUe;6*hMi 
cb>>at,i.U6:li»ulfr 






. 407, 



. .ainpmcrTRl,i. 411. Sicbold. Dr., aaluuDdpr 
Scnpc, Mr. I'oalcll, hia panonmic Japan by, L 514; ailit 
Tiewi of Auifrgiw, ii. 8 ; on ripple in cotlectiDD of, iu 78. 

B»rk> and ttacki of animab in Sicaite, niu lod oi i l jing 
aoti^ unu, i. 36Q -, ii. 42. %i, &. 
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Simk, tomai, in mioe«iie fonasUoo, i. 

601. 
Smantt ^om\ Ape fonnd near, i. 601. 
Simple mnMnli, definition of, 571. 
SiphuDcle»ftnictare and functions of in 

miitihia, i. 321 » ar^umentt from 

iMiil portions of, i. 326—3*28 ; con- 

jcctaics lespecting its varied use and 

Mlion in diCierent shells, i.608, 609. 
Sivathtrhiin, new fossil animal in Sub- 

Himalayan Hills, i. 600 ; interne- 

diato cbamcter of, i. 600. 
Skiddamy islaiki, bones of megathe- 

riam foQad in, i. 143. 
Slolh, paealiaiities in the structure of 

livbf spacies, no imperfections, i. 

141 : adapted to live on trees, i. 142. 
Snjtht Capt., eiperiments on Maasey s 

log and bottles sank in a deep sea.' i. 

J, ProliBsaor, pterodactyle de- 
^, i. 223. 
d, his collectioD of fossil shells 
m Tmeany, i. 1 17. 

Soltnkolen, pterodactyle found at,i. 22 1 . 

. ftfti: libellulc and other insects 
feand at, i. 221 ; fossil fishes of, i. 266; 
fasiil crustaceans from, i. 387. 

Wpacim, changes of, indicate changes 
of climate, i. 116. 

Speaton, hamitas found at, i. 368. 

Spiden, fomil in Jurassic and tertiary 
•bata, i. 406. 

Spiaax acanthius, homy donal spine 

. or,i.30O. 

Spinla, derived from a sepia, i. 362, 
316 ; ii. 63. 

SpriBf{»« how supplied by stratified 
rocka» i. 70 ; origin and importance 
ot, i. 666, Ml ; ordinary supply of 
rivers by, i. 558 ; causes of their 
pfodactioii, i. 558 ; supply from rain 
water, i. 659, 570 ; systems of, near 
Bath, i. 660 ; produced in Derby- 
Mn, }/j AlqIu, 1. 560 ; two systems 
of, origmated in faults, i. 560 ; local 
causes of irretnilarities in, 569. 

Sqaaloid«, extent of, 287. 

Sterk, Dr., on changes of colour in 
Jibaa, i. 209. 

Star fish, number of ossicula in, i. 441 . 

Slaam power, prodigious effect of, i. 
633 ; amount of, employed in Corn- 
wall and in England, i. 534, 535. 

Stellaridans, geol^pcal commencement 
of, t. 416 ; structure of fossil, similar 
te that of existing species, i. 416. 

SteBHwanms genus established by St. 
Hilanc, I. 252. 

Sternberg, C*ount, his Flore du Monde 



primitif, i. 456 ; on cycades and 
samites in the coal formation, i. 
492 ; his discovery of foisil scorpions , 
i.406. 

Stigmaria. form and character of, i. 
476, 477 ; dome-shaped trunk, i. 
476 ; internal structure of. i. 477 ; 
probable aquatic habit, i, 478. 

St. IliUire, Geoffroy de, his new genera 
of fossil crocodilians, i. 252. 

St. Ouen, Artesian w«*ll at, i. 562. 

Stones, none have existMl in their pre- 
sent state for ever, i. 672. 

Stonoftfield, mixture of marine and ter- 
restrial animals in oolite at, i. 121 ; 
pterodactyle found at, i. 221 ; mega- 
losaurus found at, i. 234 ; scales of 
testudinaU found at, i. 258 ; cast- 
ings of marine worms at, i. 260 ; re- 
mains of manupialia found at, i. 265 ; 
rhyncholites found at, i. 319. 

Stratified rocks, aggre^te thickness of, 
i. 38. 

Straus, on eyes of insects, &c. i. 397. 

Sturgeons, functions of living species, 
i. 279. 

Sublimation, theory of veins filled by, i. 
551. 

Succession, eternal, of species disproved 
by phenomena of primary rockn, i. 54. 

Sumner, Bishop, his records of Creator, 
i. 33. 

Superposition, regular order of in stra- 
ta, 1. 6. 

Surturbrand, brown coal of Iceland, i. 
509, 510. 

Syringodendron, name applied to many 
species of sigillaria, i. 472. 

Tankenrille, Lady, zamia in conser- 
vatory of, i. 494. 

Taylor, Mr. H. C, on fossil fuci in 
Pennsylvania, i. 452. 

Taylor, Mr. I. C, on duty of steam 
engines, i. 532, et seq. ; on beneficial 
disposition of metals, i. 554. 

Teleosaunis, genus established by St. 
Hilaire, i. 252 ; skeleton of, from 
Whitby, i. 253. 

Temperature, changes indicated by fos- 
sil vezetables, ^3 ; proofii of gra- 
dual diminution of, i. 507. 

I'ertiary strata, character of, i. 76; 
character of their fossil vegetables, i. 
453. 

Testudo grsBca, recent footsteps of, i. 
261. 

Tetragonolepis, fossil species of, i. 124. 

Theories, Huttonian and Wemerian, i. 
44, 551. 
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aiaiD^ ilitiiict oMr Hnlruih, i. SSO. i. 57 i hii virw of Ibc reluiona i( *■ 

I'inlouiDD, on bona in ■ttr-Gih, i. mrld ta nu, i. 99. 

441. Tufa, eUousow, local dcpMiH tl, i. 

lllltkie Tontl, niitiln diiCMcrcd tiv 1). 

Mr. MiDUll io, i. 110. Tnrin, bono in nueam at, L 90. 

TiRW, lapw of loD); penali unitciMlljr Tnrrititc, chanetar aod csMat rf, i. 

■dmiiicd, i. IJ ; piaof of long; lapu 370. 

of. i. 116; pnci of law of. dnnDg Tuillei, fouil, i. 356, 257. 

drpiHliDn ot MRU, i. 377. 



!91. 
irlando, fiilia ptnuheJ >ad. 

aumhcr of ciistinj Fimiliei, 

m of foMil tpKW*. i. aM 1 



manne ipcci 

fauil land tpecm, ni 

otcpa of in ScotUnd, 

ntcr ipccin, lacaliiy of, i. IAS. 
Tout, tuunoflnl of a fnitignrr through 

Kogland.i. 1. 
Toun, Artcoian mill in chalk of, i. 



I'Wcndmn, charaetn of, i. 47S, 
I'altT. gfolofnual atnmcM to *■ 
unity of tho Dd^, i. Mi, 583, JM. 

Vil D'Arno. boMi in fnA «Hn 

bmalioo of, i, 93. 
\'aponr, inflncnce of. in a 



origin of ipcingt, i. 

irctioDi of. camiTO- 

rOQ*. L. 197 ; rarni- 

ihcll*, i. 



Townwnd, Mr., i 

aeo. 

Trachtlipod*. I in 

vonnit, pcrfuialc living 
298: c^rninHuu. rare Iw 
liary .■tiata. i. -»9 ; Ixrb 
tenil tlimugh all atrau Ui 
line, i. 3!>U', carnivurou 
lo fuudioni nf extinct 
rcphalupods i. 300, 312. 
Trarliylp. chaiarlcr atul phi 



,. iM ; fool- iioiu of land. i. 43. 

■iat; ficih- YcccubkM.iindyaf fiMil,imparlut,i. 

~ ""^ ViH ; rcccDl nib-nunne, diviaBM 

of. i. 4j1 ; fbaul taVmaiiDC, drri- 

lioni of, i. 462 ; tenotiial, |«olafi- 

of, pmcTTCd in coal liiiMaliaa. L 

nrau, i. 163. 459; genera. ■■« 
abundant in coal, i. 479 ; proporBaai 
of familir* in coal fonnaiion, L 480 ; 
ramaina of, in accondaiy atntn. i. 
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Voltiia, genui of conifens in new red 
nndslotte, i. 485. 

Wttchei, nacre of ammonites pre- 
•erred in liaa at, i. 376. 

Water, iti rank in geological dynamics, 
i. 36; npplied to springs by strati- 
fied rocks, i. 70 ; its agency in pre- 
senring ornnic remains, i. 127 ; cir- 
cvlatMMi « in metallic veins, i. 546 ; 
perpetual circulation and functions 
of, 1557, 558. 

Waier^balloon, its action analogous to 
that of the air chambers in OSt shell 
ofnastiliis,!. 6U7. 

WiMerByBOt created on the third day of 
Mosaic cosmogony, i. 26 ; sources of 
miaeral and thermal in faults, i. 569. 

Watt, his experiments on crystallixa- 
tioo of bodies cooled slowly, i. 41. 

Webster, Mr.,section prepared by, ii. 2 ; 
'dkt bed, &c. in Pokland discovered 
bff i. 613 ; matrix of silicified trees 
in Portland ascertained by, i. 613 ; 
Pwbeck series distinguished from 
Fortland oolite by, i. 613 ; tertiary 
formations in the I. of Wight disco- 
vered by, L 77. 

Weinbohla, sienite, intersecting and 
overMng chalk at, ii. 5. 

Wciiy rnmsaor, his account of bones of 
inegHhsiinm, i. 160 ; his belief that 
tbe megathtrinm had armonr, i. 161. 



Wells, causes of rise of water in, i. 561. 

Werner, his theory of the formatbn of 
stratified rocks, i. 44 ; of veins, i. 551 . 

Wheatstone, Prof., on crystals produced 
by electro-chemical action, i. 552 ; 
his opinion of (he value of Mr. Fox's 
and M. BecquereFs electro-chemical 
researches, i. 617. 

Whewell, Mr., his view of the nebular 
hypothesis, i. 40 ; his report on mi- 
neralogy, i. 598. 

Whitby, ammonites from, i. 339. 

Wieliezka, salt in tertiary formation, i. 
72. 

Winds, eflTect in causing undulations 
during the formation of stone in Port- 
land, 1. 495 ; efiect in forming strata 
in Bermuda and in Cornwall, i. 197. 

Witham, Mr., his publications on fossil 
nonifertt, i. 484, 485. 488. 

Worm holes, fossil, i. 260. 

Varrell, Mr., on the vision of birds, 
i. 173. 

Zamia pungens, niodo of inflorescence, 
i. 494. 

/amia spiralis, buds on trunk of, i. 500. 

Zamia horrida, section of trunk of,i. 497. 

Zieten, Mr., his description of fossil pens 
and ink bags in Wirtemberg, i. 308. 

Zoology* study of, indispensable to geo- 
logy, i* 111* 
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